Arizona Administrative Register
Notices of Final Rulemaking

NOTICES OF FINAL RULEMAKING

The Administrative Procedure Act requires the publication of the final rules of the state’s agencies. Final rules jare
those which have appeared in Register first as proposed rules and have been through the formal rulemaking pro-
cess including approval by the Governor's Regulatory Review Council or the Attorney General. The Secretary of
State shall publish the notice along with the Preamble and the full text in the next available issRegddtéhefter
the final rules have been submitted for filing and publication.

NOTICE OF FINAL RULEMAKING

TITLE 12. NATURAL RESOURCES

CHAPTER 1. RADIATION REGULATORY AGENCY

PREAMBLE
1 SectionsAffected Rulemaking Action
R12-1-102 Amend
R12-1-202 Amend
R12-1-206 Amend
Appendix A Repeal
Appendix A New Section
R12-1-303 Amend
R12-1-401 Amend
R12-1-402 Amend
R12-1-403 Amend
R12-1-404 Amend
R12-1-405 Amend
R12-1-406 Amend
R12-1-407 Amend
R12-1-408 Amend
R12-1-409 Amend
R12-1-410 Amend
R12-1-411 Amend
R12-1-412 Amend
R12-1-413 Amend
R12-1-415 Amend
R12-1-416 Amend
R12-1-417 Amend
R12-1-418 Amend
R12-1-419 Amend
R12-1-420 Amend
R12-1-421 Amend
R12-1-422 Amend
R12-1-423 Amend
R12-1-424 Amend
R12-1-425 Amend
R12-1-426 Amend
R12-1-427 Amend
R12-1-428 Amend
R12-1-429 Amend
R12-1-430 Amend
R12-1-431 Amend
R12-1-432 Amend
R12-1-433 Amend
R12-1-434 Amend
R12-1-435 Amend
R12-1-436 Amend
R12-1-437 Amend
R12-1-438 Amend
R12-1-439 Amend
R12-1-440 Amend
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R12-1-441 Amend
R12-1-442 Amend
R12-1-443 Amend
R12-1-444 Amend
R12-1-445 Amend
R12-1-446 Amend
R12-1-447 Amend
R12-1-448 Amend
R12-1-449 Amend
R12-1-450 Amend
Article 5 Amend
R12-1-501 Amend
R12-1-502 Amend
R12-1-504 Amend
R12-1-505 Amend
R12-1-507 Amend
R12-1-508 Amend
R12-1-509 Amend
R12-1-510 Amend
R12-1-511 Amend
R12-1-512 New Section
R12-1-521 Amend
R12-1-522 Amend
R12-1-523 Amend
R12-1-524 Amend
R12-1-531 Amend
R12-1-533 Amend
R12-1-534 Amend
R12-1-541 Amend
R12-1-612 Repeal
R12-1-612 New Section
R12-1-702 Amend
R12-1-720 New Section
Article9 Amend
R12-1-904 Amend
R12-1-905 New Section
R12-1-911 Amend
R12-1-912 Repeal
R12-1-913 New Section
R12-1-914 New Section
R12-1-1209 Amend

2. The specific authority for the Rulemaking, including both the authorizing statute (general) and the statutes the

rules are implementing (specific):
General authority: A.R.S. 8§ 30-654(B)

Specific authority: A.R.S. §§ 30-657(A), 30-671(B), 30-672.01, 30-673, 30-681, 30-683(C), 30-687(A), and 30-
688(A)

The effective date of therules:
June 8, 2001

A list of all previous notices appearing in the Register addressing the proposed rules:
Notice of Rulemaking Docket Opening: 5 A.R.R. 2880, August 20, 1999

Notice of Rulemaking Docket Opening: 6 A.R.R. 1580, April 28, 2000
Notice of Proposed Rulemaking: 6 A.R.R. 2227, June 23, 2000
Notice of Public Information: 6 A.R.R. 4615, December 8, 2000

The name and address of agency personnel with whom persons may communicate regarding the rules:
Name: Daniel H. Kuhl
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Address: Arizona Radiation Regulatory Agency
4814 S. 40th Street
Phoenix, AZ 85040

Telephone: (602) 255-4845, ext. 233

June 22, 2001 Page 2585 Volume 7, Issue #25



Arizona Administrative Register
Notices of Final Rulemaking

Fax: (602) 437-0705
E-mail: dkuhl @arra.state.az.us

6. An explanation of the rules. including the agency’s reasons for initiating the rules:
Introductory Statement: The majority of the changes are the result of a Five-Year Review of the rules contained in
Article 4, completed in June 1999, and Article 5 which was completed in the fall of 1998. Many other changes are
being made to remain compatible with Nuclear Regulatory Commission (NRC) standards and Conference of Radia-
tion Control Program Directors (CRCPD) suggested rules, incorporate regulatory requirements that were previously
addressed in license conditions, and make other changes to improve understanding of existing rules. The following is
asummary of the NRC and CRCPD influenced changes, incorporated license conditions, and clarifications.

Article 1: A new definition for “Annual” is added. This word is used frequently throughout the rules. The definition
for “Eye dose equivalent” is replaced with “Lens dose equivalent”. The definitions for “High radiation area” and
“Individual monitoring device” are amended for clarification purposes. The definition for “Quarter” is deleted
because it is in conflict with the definition for “Calendar quarter”.

Article 2: In R12-1-202 a specific deadline is listed for applying for registration of a radiation producing machine.
The contents of the application will contain the newly tabulated requested information in Appendix A at the end of
the Article, instead of listing specific application forms. R12-1-206 is amended to clarify the requirements contained
in subsection (A), and a new subsection (B) is added that requires registrants to notify the Agency within 15 days of
any radiation machine being taken out of service. Other minor changes are made to R12-1-202 and R12-1-206 for
clarification purposes.

Article 3: R12-1-303 is amended to prevent users of smaller sealed sources that are exempt from specific licensing
requirements, from bundling the smaller sources to create a larger radiation source. Bundling would circumvent the
specific licensing requirements associated with some larger sources and compromise the radiation safety inherent in
the smaller sources, which was the basis for granting an exemption.

Article 4: In various rules referencing organ dose, “eye” dose is changed to “lens” dose to ensure that compatibility is
maintained with NRC regulations. The organ of concern, when considering radiation exposure in the eye, is the lens.
In R12-1-431 specific labeling requirements are listed for syringe and vial shields used to protect handlers from
radiopharmaceutical radiation. R12-1-438 will authorize licensees to hold radioactive waste with a half-life of 120
days or less, for decay, provided the radioactive waste is held for 10 half-lives and is surveyed prior to disposal. In
R12-1-449 users of pocket dosimeters, used to show compliance with Article 4, will be required to maintain them in
proper operating condition. R12-1-450 is amended to require users of licensed and sealed radioactive sources to use
sources manufactured in accordance with a specific license for their manufacture and to use the sources as intendec
by the manufacturer. Radioactive sealed sources shall not be opened, unless authorized by the Agency. The describec
changes to R12-1-438, R12-1-449, and R12-1-450 are made to incorporate license conditions that affect all similarly
licensed radioactive material users in rule. Numerous other changes are made throughout the rules in Article 4 that
improve clarity, understandability, and incorporated references.

Article 5: R12-1-505 is being amended to require industrial radiographers, using a camera with depleted uranium as
shielding, to test the camera for leakage of depleted uranium from the camera housing, as well as leakage from the
radioactive source housed in the camera. R12-1-512 is added as a new rule. It requires radiography licensees to have
a qualified radiation safety officer. The rule specifies the duties of the radiation safety officer and the deadline for
compliance with this new rule. R12-1-521 requires industrial radiographers to pass an exam that will qualify them as
being certified. The exam will be given at the Agency and will cost approximately $60. Numerous other changes are
made throughout the rules in Article 5 that improve clarity, understandability, and incorporated references.

Article 6: For clarification purposes the contents of R12-1-612 are moved to R12-1-905, because Article 9 addresses
concerns associated with high energy x-rays used in particle accelerators. New requirements affecting computerized
tomographic (CT) system users will now be listed under R12-1-612. The proposed standards of operation are from
suggested state regulations made available to state programs by the CRCPD. Some language has been incorporate
from the lllinois CT regulations.

Article 7: In R12-1-702 the definition of “misadministration” is modified to bring its content into alignment with the
definition used by the NRC. It was the intent of the Agency to follow the NRC when the rule went into effect in May,
however, the definition was incorrectly worded at that time. R12-1-720 is added to clarify the procedure that must be
followed when radioactive waste is held for decay in storage. This authorization was previously addressed by license
condition.

Article 9: As noted under Article 6, R12-1-905 will contain the requirements for users of high energy x-rays that were
formerly located in R12-1-612. They are moved to Article 9 to improve the organization of the rules contained in
Title 12. R12-1-912 is amended to inform registrants that release of radioactive material through a ventilation system
cannot exceed the limits for radioactive material listed in Article 4. R12-1-913 is added to ensure that registrants
notify the Agency and affected patients of any misadministration that occurs as a result of improper use of a particle
accelerator. The radiation exposure action levels are associated with the standards in similar federal regulations. R12-
1-914 is added for clarification purposes. The requirement to have an Agency representative inspect a new particle
accelerator facility prior to the initiation of patient treatments is presently located in R12-1-904(G).
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Article 12: R12-1-1209 is reformatted to improve conciseness and for clarification purposes. The Agency should not
be required to list civil penalty amounts in correspondence to the radiation user following an inspection, if the
Agency has no intention of imposing acivil penalty.

7. A referenceto any study that the Agency relieson in its evaluation of or justification for thefinal rules and where
the public may aobtain or review the study, all data underlying each study, any analysis of the study, and other
supporting material:

None

A showing of good cause why the rules are necessary to promote a statewide interest if the rules will diminish a

previous grant of authority of a political subdivision of this state:
Not applicable

Thesummary of the economic, small business, and consumer impact:
The changes to Article 2 should not pose a financial burden on radiation-producing machine users. The requirement
to provide information concerning the use of radiation is already being imposed on radioactive material users. It is
believed, however, that the Agency will see an increase in Agency administrative duties for processing the additional
registration paperwork.

The prohibition of radioactive source bundling in Article 3 should effect few usersin Arizona. At thistime only one
company is suspected of this activity. The company would have to acquire a quantity and form of radioactive material
requiring a specific license and pay the associated licensing fee. The feefor an Arizonalicenseis $1750 annually. The
cost of the source that requires specific licensing must be balanced with the safety issues circumvented by using bun-
dled, exempt radioactive sources.

The change in the disposal action level listed in R12-1-438 should actually save radioactive material users money
because they will be allowed to store radioactive waste for decay, waste that is currently sent to a disposal site or
waste broker. The estimated current charge is approximately $100 to $400 per cubic foot. The changes to R12-1-449
and R12-1-450 should not present any additional costs to the affected radiation users because the requirements are
already being applied to them through license conditions. However, the maintenance of pocket dosimeters will affect
registrants, but will impose no additional use conditions. The resulting additional cost for annual calibration is $50
per dosimeter.

The changesto Article 5 will mean additional coststo industrial radiography users. Radiography involves possessing
radiography cameras with depleted uranium shielding that will have to be leak tested along with the radioactive
source in the camera. The additional cost should be less than $15 for each additional leak test sample. The test will

normally be performed twice each year. In R12-1-512 a Radiation Safety Officer (RSO) candidate will have to meet a
higher training standard before the candidate will be authorized to oversee a radiography operation. The stricter stan-

dard may present some additional future cost to licensees and registrants. Current Radiation Safety Officers will not
be asked to meet the new standard, but it will affect future candidates. The future cost of the proposed additional

training and experience is unknown at this time. The last additional cost affecting radiography concerns is the
requirement to employ only certified radiographers. In a separate rulemaking the Agency will assess a $60 fee for the
radiography certification exam. The moneys collected will go directly to the CRCPD for the cost of the test. A feeis
not collected by the Agency for proctoring the exam. As a final note, there are five radiography licensees in Arizona
employing less than 75 radiographers and radiography assistants.

Recently, there has been concern for patient safety, because of the potential for alarge radiation dose given to patients
under-going a computerized tomography (CT) x-ray examination. In an attempt to minimize the hazard, the Agency
has developed CT rulesin R12-1-612, modeled after the CRCPD suggested regulations. The addition of R12-1-612
may result in an additional cost to the registrant, if a physics expert based quality assurance program is not in place.

At this time the driving force for a CT system regulation is the accreditation requirement placed on registrants by

insurance providers. Because most medical institutions and major outpatient clinics are dependent on a portion of

their income from insurance providers, they are maintaining their systems adequately. Reportedly, some outlying hos-

pitals, small clinics, and some doctor’s offices are not maintaining their CT’'s adequately. An interview of physics
consultants servicing x-ray equipment in Arizona has determined that a CT “dosimetry survey” meeting the require-
ments in R12-1-612 would cost a registrant between $200 and $600. The “dosimetry survey” would include CT cali-
bration and other quality assurance procedures performed between the physics expert's reviews, at intervals
established by the physics expert.

It would appear the facility requirements contained in R12-1-612(B) would result in an additional expenditure by a

CT registrant, however, most facilities are being constructed with communication and viewing systems. Their pres-

ence is being verified during Agency CT facility inspections being performed at this time. The review of the physi-

cist’s reports should not result in any additional cost to the Agency, however, the need to supply each inspector with

gppropriate equipment to perform a minimal verification dosimetry survey will cost the Agency approximately
2,000

10. A description of the changes between the proposed rules, including supplemental notices, and final rules:
The changes described here are not substantive in nature. Therefore, it was not necessary to issue a supplementa
notice describing these changes.
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Format: Comment that initiated the change, rule change, followed by the Agency’s response to the comment.
Article 4:

1. R12-1-431(D)

Comment: Clarify the labeling of syringe requirement.

(New)

A licensee shall label each syringe and each vial that contains a radiopharmaceutical, used in the practice of medicine, to
identify its radiopharmaceutical content. Each syringe shield and vial shield shall also be labeled, unless the label on the
syringe or vial is visible when shielded. The label shall indicate the radiopharmaceutical name or its abbreviation, the clin-
ical procedure to be performed, or the name of the person being administered the radiopharmaceutical. Color-coding
syringe shields and vial shields does not meet the labeling requirement.

(Old)

A licensee shall label each syringe and each vial, that contains a radiopharmaceutical, used in the practice of medicine, to
identify its radiopharmaceutical content. Each syringe shield and vial shield shall also be labeled, unless the label on the
syringe or vial is visible when shielded. Color-coding syringe shields and vial shields does not meet the labeling require-
ment.
Response: The Agency agrees there may be some difficulty in understanding what constitutes an adequate label. The
language that is added specifies what is acceptable on the label. The description is taken directly from 10 CFR 35.60.

Article 6:
1. R12-1-612(B)(2)
Comment: The requirement to have two viewing systems, if the primary is electronic, is cost prohibitive.

A registrant shall ensure that a CT facility has:
(New)

A viewing system that will allow the operator to continuously view the patient from the control panel during each
examination. If the viewing system malfunctions the CT shall not be used until the viewing system is repaired.
(Old)

A viewing system that will allow the operator to continuously view the patient from the control panel during each
examination. If the primary viewing system is by electronic, each CT room shall have a secondary viewing system.

Response: The Agency agrees the initial cost may be high, and the maintenance of a second system would add to the
cost of maintaining the facility. Also, this is not a therapy procedure. The dose to the patient is considerably lower. It
would present little radiation hazard to the patient if a CT scan is completed

2. R12-1-612(C)(7)

Comment: A CT does not emit any radiation when it is not in operation. The language is very confusing in this
regard.

(New)

Radiation exposure does not exceed 100 mR in one hour at one meter in any direction from the tube port of an oper-
ating CT, except in those cases where the x-ray tubes are designed to move, in which case, the maximum dose anc
associated tube position shall be evaluated according to manufacturer recommendations.

(Old)

If the CT is not in use, the radiation one meter in any direction from the tube port does not exceed 100 mR in one
hour.

Response: The Agency agrees there is some confusion associated with this subsection. It should not imply there is
radiation emitted when the CT is not operating. The operating radiation level is the only concern. The language is
changed to better state this concern.

3. R12-1-612(D)
Comment: The medical physicist that maintains a CT, performs an evaluation of the CT’s operation not a calibration.
(New)

Operating Procedures. A registrant shall ensure that:

1. Operating procedures are available at the control panel, or by electronic means, regarding the operation of a CT and
evaluation of a CT’s operation.

2. The operating procedures contain the following information:
a. A copy of the latest evaluation of the CT’s operation performed by a qualified expert;
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Instructions on the use of the CT performance phantom by the qualified expert, a schedule of quality control tests

with the results of the most recent quality control test, and the allowable variations for the indicated parameters;

The distance in millimeters between the tomographic plane and the reference plane if a reference plane is used;

and

d. A current technique chart containing the CT'’s operating parameters, if applicable, and a procedure for determin-
ing whether a CT has been performed according to instructions of a physician.

If the evaluation of the CT’s operation or gquality control test identifies a parameter exceeding the tolerance estab-

lished by a qualified expert, the use of a CT for patient examination is limited to those uses established in written

instructions from the qualified expert.

(Old)

D. Operating Procedures. A registrant shall ensure that:
1. Operating procedures are available at the control panel regarding the operation and calibration of the system.
2. The operating procedures contain the following information:
a. A copy of the latest calibration;
b. Instructions on the use of the CT dosimetry phantom, a schedule of spot checks with the results of the most
recent spot check, and the allowable variations for the indicated parameters;
c. The distance in millimeters between the tomographic plane and the reference plane if a reference plane is used;
and
d. A current technique chart containing the CT’s operating parameters, if applicable, and a procedure for determin-
ing the number of scans per patient examination.

3. If the calibration or spot check identifies a parameter exceeding the tolerance established by a qualified expert, the
use of a CT for patient examination is limited to those uses established in written instructions from the qualified
expert.

Response: The Agency agrees with the contention that an engineer performs a calibration after the qualified expert
has determined that the CT is delivering more radiation than is necessary to produce diagnostic images.
Note: the word “calibration” will be replaced by the same language in R12-1-612(E) and (F), formerly (F) and (G) in
the proposed rules. The requirement to do surveys, formerly (E), has been deleted.
4. R12-1-612(E), also, see (D) above for changes involving this recommended change.
Comment: “Spot check” should not be used because it is commonly used in reference to therapy systems. Note:
“noise” has been deleted.
(New)

E. Quality control tests. A registrant shall have a written quality control test procedure, developed by a qualified expert, and

ensure that the quality control test procedure:

1. Incorporate the use of a CT dosimetry phantom that indicates:

a. Contrast scale;

b. Nominal tomographic section thickness;

c. Resolution capability of the system for low and high contrast objects; and
d. The mean CTN for water or other reference materials;

2. s included in the evaluation of the CT’s operation and that the interval and system conditions are specified by the
registrant’s qualified expert.

3. Includes obtaining quality control test images with the CT performance phantom using the same processing mode and
CT conditions of operation that are used to perform the evaluation of the CT’s operation.

4. Requires that images obtained under subsection (E)(3) be retained until a new evaluation of the CT’s operation is per-
formed.

5. Reguires the quality control test procedure and records of quality control tests performed be maintained for three
years for Agency inspection.

(Old)
E. Spot checks. A registrant shall have a written spot check procedure, developed by a qualified expert, and ensure that the

spot check procedure:
1. Incorporate the use of a CT dosimetry phantom that indicates:
a. Contrast scale;
b. Noise;
c. Nominal tomographic section thickness;
d. Resolution capability of the system for low and high contrast objects; and
e. The mean CTN for water or other reference materials;
Is included in the CT calibration and that the interval and system conditions are specified by the registrant’s qualified
expert.
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Includes obtaining spot check images with the CT dosimetry phantom using the same processing mode and CT con-

ditions of operation that are used to perform the CT calibration.

Reqguires that images obtained under subsection (F)(3) be retained until a new CT calibration is performed in the fol-

lowing two forms:

a.  Photographic copies obtained from the image display device; and

b. A digita form on a storage medium compatible with the CT x-ray system.

Requires the spot check procedure and written records of spot checks performed be maintained for Agency inspec-

tion.

Response: “Spot check” is in subsection (E), formerly (F). Note: “calibration” is replaced with “evaluation of the
CT’s operation”. The Agency agrees that the use of terminology similar to that used when testing therapy equipment
may be confusing.

The following are changes made to R12-1-612(F), formerly (G) involving changes noted above and the following
comments.

Comment: Would it be acceptable to allow a two month window for performance of the evaluation of CT operation as

is allowed with mammography equipment? Also, would changing an x-ray tube require the repeat evaluation of the
CT’s operation? Because there are so many types of CT exams it would be difficult to provide the expected dose asso-
ciated with each one. The use of a dose profile is not applicable when assessing the radiation doses delivered by a CT
system.

(New)

Evaluation of a CT’s operation. A registrant shall ensure that:

1.

2.

|0

>

5.
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The evaluation of a CT’s operation is performed by, or under the direct supervision of, a qualified expert who is phys-

ically present at the facility during the evaluation of the CT'’s operation.

The evaluation of a CT’s operation:

a. Is performed before initial patient use and annually (within two months of the annual due date) and after any
change or replacement of components that could, in the opinion of the qualified expert, cause a change in radia-
tion output; and

b. Shall measure the CTDI in a dosimetry phantom along the two axes specified in subsection (F)(4)(b).

The evaluation of a CT'’s x-ray system is performed with a calibrated dosimetry system that:

a. Has been calibrated using a method that is traceable to the National Institute of Standards and Technology
(NIST), and

b. Has been calibrated within the preceding two years.

CT dosimetry phantoms used in determining radiation output meet the requirements specified by the CT manufac-

turer or a qualified expert who is responsible for maintaining proper operation and:

a. Are constructed in a way that the parameters used to image the most commonly imaged parts of the human body
are evaluated; and

b. At aminimum, provide means for placement of a dosimeter along the axis of rotation and along a line parallel to
the axis of rotation 1.0 centimeter from the outer surface and within the phantom.

Any effects on the measured dose due to the removal of phantom material to accommodate the dosimeter are

accounted for in the reported data or included in the statement of maximum deviation for the measured values.

(Old)

Calibration of radiation output. A registrant shall ensure that:

1.

2.

|0
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The calibration of a CT is performed by, or under the direct supervision of, a qualified expert who is physically

present at the facility during the CT calibration.

The calibration of a CT:

a. Is performed annually and after any change or replacement of components that could, in the opinion of the qual-

ified expert, cause a change in radiation output;

Is performed so that radiation output for each type of head, body, or whole body scan performed is evaluated; and

Includes:

i. A dose profile that is performed with a CT dosimetry phantom placed on the patient couch or support device
without additional materials present;

ii. A dose profile measured along the center axis of the CT dosimetry phantom for each nominal tomographic
section thickness used by the registrant; and

iii. Measurement of the CTDI along the two axes specified in subsection (G)(4)(b).

The calibration of a CT x-ray system is performed with a calibrated dosimetry system that:

a. |Istraceable to a national standard, and

b. Has been calibrated within the preceding two years.

CT dosimetry phantoms used in determining radiation output meet the requirements specified by the CT manufac-

turer or a qualified expert who is responsible for maintaining proper operation and:

o=
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a _Areconstructed in such away that the parameters used to image the most commonly imaged parts of the human
body are evaluated; and
b. Ataminimum, provide means for placement of adosimeter along the axis of rotation and along aline parallel to
the axis of rotation 1.0 centimeter from the outer surface and within the phantom.
Any effects on the measured dose due to the removal of phantom material to accommodate the dosimeter are
accounted for in the reported data or included in the statement of maximum deviation for the measured values.
Response: The Agency agrees that this is an acceptable time-frame for performing the required testing. In regard to
retesting a CT system, as part of operation evaluation after a component change or failure, it should be left to the
qualified expert. A change of an x-ray tube may require a retest. Therefore, the language in this rule is not changed.
Subsection (F)(2)(b) is deleted because it would be difficult to create a complete list of al scan types performed on a
CT system, and subsections (F)(2)(c)(i) and (ii) are deleted because the Agency agrees that a dose profileis not appli-
cable when evaluating the dose to a patient.

Article 9:
1. Comment: Not all old wedges are marked with the information required in R12-1-905(A)(3)(e).
(New)

e. Each filter that is removable from the system shall be clearly identified as to that filter’s material of construction,
thickness, and the nominal wedge angle for wedge filters or a record tracing these factors for each filter shall be
maintained at the system console, and

(Qld)

e. Each filter which is removable from the system shall be clearly identified as to that filter’'s material of construc-
tion, thickness, and the nominal wedge angle for wedge filters; and

Response: The Agency agrees the older units could present a compliance problem. The staff feels the intent of the

rule could be met by a record of traceability listing all of the important factors for each wedge. The suggested lan-

guage is not substantive because the registrants using filters that are not clearly marked can continue to use them if a

suitable record is easily accessible at the console.

2. R12-1-905(A)(5)

Comment: Timers are not used in accelerators that are solely controlled by the setting of monitor units.

(New)

Beam monitoring system. All accelerator systems shall be provided with a beam monitoring system in the radiation

head capable monitoring and terminating irradiation.

a. Each beam monitoring system shall have a display at the treatment control panel that registers the accumulated
monitor units.

b. The beam monitoring system shall terminate irradiation if the preselected number of monitor units has been
detected by the system.

c. For units with a secondary beam monitoring system, the primary beam monitoring system shall terminate irradi-
ation if the preselected number of monitor units has been detected. The secondary beam monitoring system shall
terminate irradiation if the primary system fails.

d. In the event of a power failure, the display information required in subsection (A)(5)(a) shall be retained in at
least one system following the power failure.

e. Aninterlock device shall prevent irradiation if any beam monitoring system is inoperable.

f. For purposes of this rule:

i. “Beam monitoring system” means a system of devices that will monitor the useful beam during irradiation
and will terminate irradiation if a preselected number of monitor units is accumulated.

ii. “Monitor unit” means a unit response from the beam monitoring system from which the absorbed dose can
be calculated.

(Old)

Timer. A timer shall be provided and shall meet all of the following requirements:

a. The timer shall have a display at the treatment control panel and shall have a preset time selector and an elapsed
time indicator.

b. The timer shall be a cumulative timer which switches on and off with the radiation and retains its reading after
irradiation is interrupted or terminated. It shall be necessary to zero and subsequently reset the elapsed time indi-
cator and the preset time selector after irradiation is terminated before further irradiation is possible.

c. The timer shall terminate irradiation when a preselected time has elapsed if the dose monitoring systems fail to
do so.

Response: The Agency agrees with this finding, after comparing similar regulations from the state of Illinois. lllinois

regulates the monitoring of absorbed dose by requiring the particle accelerator to have a beam monitoring system

rather than a timer. Also, a Good Samaritan Medical Center Medical Physicist was contacted about the inappropriate
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use of timersin thisrule. He agrees that the use of timers is inappropriate for particle accelerators and that timers are
used to monitor absorbed dose delivered to a patient treated with a teletherapy system.

3. R12-1-905(B)(3)(d)(ii)

Comment: The language does not accommodate registrants that do not have access to both types of testing, air and
water. Air determinations are not commonly performed.

(New)

ii. The exposure rate or dose rate in air or at various depths of water for the range of field sizes used for each
effective energy, and for each treatment distance used for radiation therapy;

(Old)

ii. Theexposurerate or doseratein air and at various depths of water for the range of field sizes used for each
effective energy, and for each treatment distance used for radiation therapy:

Response: Registrants should be allowed to choose one of the methods. The Agency agreesthat in-air calibrations are
not commonly used, however, it should remain available to those who want to use it. With the use of the word “or”
the authorization will remain in the rule without both tests being required.

4. R12-1-913(A)

Comment: The action level listed under this rule is inappropriate for beam therapy because it is often fractionally
administered to the patient.

(New)

A. For purposes of this rule “misadministration” means:

1. A therapeutic radiation dose from a machine:
Delivered to the wrong patient;
Delivered using the wrong mode of treatment;
Delivered to the wrong treatment site; or
Delivered in one week to the correct patient, using the correct mode, to the correct therapy site, but greater than
130% of the prescribed weekly dose; or
A therapeutic radiation dose from a machine with errors in the calibration, time of exposure, or treatment geometry
that result in a calculated total treatment dose differing from the final, prescribed total treatment dose by more than
20%, except for treatments given in 1 to 3 fractions, in which case a difference of more than 10% constitutes a misad-
ministration.
(Old)

A. For purposes of this rule “misadministration” means:
1. The administration of radiation from a machine, for therapy purposes involving:
a. The wrong energy;
b. The wrong modality;
c. The wrong patient; or
d. A dose to an individual from a single application that differs from the prescribed dose by 20%; or
A therapeutic radiation dose from a machine such that errors in the calibration, time of exposure, or treatment geom-
etry result in a calculated total treatment dose differing from the final, prescribed total treatment dose by more than
10%.

Response: The Agency agrees the listed action levels are better suited to radiopharmaceuticals. Also, a comparison of
these levels to those used by the NRC disclosed that these levels are too restrictive. The Agency will adopt the action
levels used by the federal government. This change is not substantive in nature.

11. A summary of the principal comments and the Agency response to them:
Article 2:

Comment: In reference to Application Form 1090, what is device cycle time? When is the principal frequency not
applicable?

20 o |

o

o

o

Response: A response to these questions is unnecessary because the requested information concerning MRI system
has been deleted from the list. Licensing of MRI systems will be discontinued in the next rulemaking package, as will
all reference to MRI safety in Chapter 1.

Article 4:

1. Comment: In reference to R12-1-419, can an RSO badge a new individual even though it is unlikely that the per-
son will receive 10% of the approved limit?

Will the employer have to get a prior exposure history for this employee that will not be exposed to radiation in
excess of the 10% action level?
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Is the employer required to attempt to get a complete exposure history?

Response: A RSO can badge any employee at the discretion of the employer. An exposure history is not required if
the individual is badged for non-regulatory purposes. When an employer is providing personnel monitoring for regu-
latory purposes an attempt must be made to get a complete exposure history. What constitutes an adequate attempt is
not specified in rule. It should be noted, that a complete history is required if the employee is going to participatein a
planned special exposure.

2. R12-1-449(F)(1)

Comment: Electronic pocket dosimeters should be exempted from the leakage test because they cannot drift. Also,
the type which does drift cannot be affected by drift that occurs over a 24 hour period because they are never worn for
long periods of time and are read as soon as the user |eaves the radiation area. The next user isinstructed to recharge
it before use.

Response: Electronic dosimeters will be exempted from the leakage test. The Agency disagrees with the comment
concerning the duration of the drift test. A dosimeter could be worn for longer periods of time. The test should cover
the longest time that the dosimeter could be worn. The change will not be made as requested.

3. Comment: Isn't there an acceptable activity level in a sealed source, below which the source would not have to
be included in an inventory?

Response: The Agency cannot use the exempt quantities in Exhibit B of Article 3 as the action level for performing
the required inventory. When a specific license is obtained from the Agency, all radioactive material possessed by the
licensee must be handled in accordance with the license. Although the requested change cannot be made, R12-1-450
will be restructured to clarify its contents.

Article 5:

1. Comment: In reference to R12-1-521, why is it necessary to eliminate the radiography assistant position? The
Agency cannot justify putting people out of work if they are doing their job safely. The Agency is eliminating this
position in exchange for a trainee/radiographer program that would essentially mean the two workers required at a
radiography job site would be radiographers. The Nuclear Regulatory Commission (NRC) does not prevent Agree-
ment states from allowing radiography companies from using assistants. The second concern deals with the short
time of one year that an employee is allowed to be a trainee.

Response: After further review, the Agency agrees with these concerns. It cannot be demonstrated in Arizona that
assistants are a hazard to fellow workers, themselves, or the public. They should not be put out of work if they do not
want to advance to a radiography position or cannot pass the tests to be a radiographer. The Agency has decided to
abandon the adoption of a time-limited trainee category and continue the radiographers’ assistant category and asso-
ciated training program.

2. Comment: A minimum amount of training time for training a radiography trainee has not been established in
R12-1-521(F). The NRC requires a minimum of two months before an individual can qualify for a radiography posi-
tion.

Response: The intent was to make the one year training period the maximum length a candidate could be in a training
position. After one year, if the tests were not passed, the trainee would no longer be allowed to act as a trainee. It was
decided by the Board in the oral proceedings that occurred on July 25, 2000, that the Agency should not be putting a
trainee out of employment because the trainee was unable to pass the radiographer qualifying test. The individual
may be very capable of acting in the capacity of an assistant, as is currently authorized in the rules. The duration of
training will be addressed during the application process, which is the current procedure followed when evaluating
levels of adequate training. Suggested time-frames for classroom and field training are listed in NRC Regulation
Guide 10.6. These training time-frames are currently accepted by the Agency when approving an applicant’s training
program.

3. Comment: Does a calibration label meet the requirements for a record of calibration for a survey meter in R12-1-
534(6)?

Response: A label would be acceptable to the Agency if the label is legible and contains the necessary information as
to how it is performing during a radiation survey.

Article 6:

1. Comment: Why did the Agency chose to develop computerized tomography (CT) rules? It is believed there
should be some reference material available to the public at the Agency, indicating a need for CT regulations.

Response: The Agency works very closely with the Conference of Radiation Control Program Directors (CRCPD), a
nationally recognized body that is concerned with the safety issues associated with the use of ionizing and nonioniz-
ing radiation. The CRCPD develops and makes available to Agreement States, like Arizona, suggested regulations
focusing on the radiation uses that are potentially hazardous to patients, the public, and the users of the radiation. The
CT rules offered for review are modeled after the CRCPD'’s suggested regulations.
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Prominent medical organizations are able to stay abreast of the many safety concerns associated with the operation of
amajor clinic. However, there are a number of very small diagnostic imaging operations, some even in shopping
malls, that do not have the resources to maintain their diagnostic equipment, which is often older and more often than
not, purchased used. In a document issued by the CRCPD, after a study was conducted at a major U.S. medical facil-
ity, it was stated that 35% of the collective effective dose (CED) to the patient population was from the CT body
exam. At this time the Agency has no rules to ensure that this dose is kept to a minimum. After considerable review
the Agency has determined that CT regulations are necessary to protect the health and safety of the public.

2. Comment: Isthere ascientific basis for the CT rules?

Response: There are accepted ranges for patient radiation dose associated with radiography, nuclear medicine, and
therapy that the medical community and the Agency recognizes. Additionally, because the application of radiation to
apatient is considered a part of the practice of medicine the Agency has not set patient radiation levels that cannot be
exceeded. However, the Agency isincreasingly involved in how the business of radiation useis conducted so that the
physician prescribing the use of radiation can be assured that the radiation prescribed is, in fact, the radiation admin-
istered to the patient.

3. Comment: The proposed rulesin R12-1-612 do not provide sufficient criteriafor registrantsto maintain their CT
units.

Response: This rule was purposely written in a general manner to allow the registrant’s qualified expert to establish a
suitable quality assurance program for each CT unit. Flexibility in the rule accommodates the many different manu-
facturers and many different types of CT’s currently in use. The procedures established by the qualified expert will
become a condition of the registration as is the case under a radioactive material license.

4. Comment: Eliminate any reference to a dosimetry phantom in R12-1-612(D)(2)(b), and (F)(1). Also, this phan-
tom should be only used by a qualified expert.

Response: The Agency agrees there is a distinct difference in the two phantoms used to maintain CT’s, and that the
dosimetry phantom should only be used by a physicist and should not be referred to when listing the requirements
associated with quality control testing. This concern has resulted in “dosimetry phantom” being replaced with “per-
formance phantom” in R12-1-612 subsections regulating CT quality assurance activities.

5. Comments:

What is meant by calibration of a CT system?

Is electronic recordkeeping acceptable?

What is meant by “dosimetry phantom” and “spot check”?

What kind of information is to be gained by recording the number of scans obtained during a specific CT procedure?
What is meant by number of scans?

Response: Any reference to a calibration procedure has been deleted. The “the evaluation of a CT’s operation” is used
in its place. Electronic recordkeeping is acceptable. A dosimetry phantom is used by a qualified expert to determine
the doses received by patients during a CT imaging procedure. The term “dosimetry phantom” was incorrectly used
in place of the “CT performance phantom,” as noted above. The term “spot check” refers to a series of tests that are
listed under quality assurance testing. The term has been deleted in favor of “quality control tests” because a “spot
check” is performed when maintaining therapy systems. The Agency agrees that the rule does not define the informa-
tion gained from determining the number of scans. The actual concern is with the amount of radiation dose to the
patient. Because patient dose is directly related to the procedure ordered by the physician, the language will be
amended to include a statement that the procedure has been approved by a physician. The number of scans means th
number of slices per patient. The value has been discussed above, and there should be no problem with recording the
required information.

Article 9:
Comment: Is the machine vendor allowed to make x-ray and neutron measurements?
Response: Yes, under the supervision of the registrant and if properly qualified by the Agency.

12. Any other matters prescribed by statutethat are applicable to the specific agency or to any specific rule or class of
rules

Many of the rules in Article 4 and 5 must be compatible with the Nuclear Regulatory Commission Regulations. The
Agency is bound to these considerations by the Agreement between the Federal Government and the state of Arizona.
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13. Incorporationsby reference and their location in therules:

Rule Incorporation

R12-1-206(C) 21 CFR 1020.30(d)

R12-1-403 ICRP Publication 23, “Reference Man”

R12-1-416(C) 40 CFR 190

R12-1-418(B)(1) NIST Handbooks 150 and 150-4

R12-1-432(4) 49 CFR 172.403 and 172.436 through 172.440
49 CFR 173. 403 and 173.421 through 173.424

R12-1-433(A) 10CFR 71.4

R12-1-433(B) 49 CFR 172.403 and 172.436 through 172.440

R12-1-444(A)(4) 40 CFR 190

R12-1-502(D)(1) ANSI Pub. N43.9-1991

R12-1-502(D)(2)(c) 10CFR 71.51

R12-1-523(B)(1)(a) ANSI Pub. N13.5-1972

14. Weretherules previoudy adopted as emergency rules?
No

15. Thefull text of the rulesfollows:
TITLE 12. NATURAL RESOURCES

CHAPTER 1. RADIATION REGULATORY AGENCY

ARTICLE 1. GENERAL PROVISIONS

Section
R12-1-102. Definitions

ARTICLE 2. RADIATION MACHINE FACILITY REGISTRATION OR LICENSING,
INSTALLATION AND SERVICE REGISTRATION,
AND MAMMOGRAPHIC FACILITY CERTIFICATION

Section

R12-1-202. -Application-Regquirements fBegistrationer Certification, and Licensingf lonizing and Nonionizing Radia-
tion Machine Facilities; Notification

R12-1-206. -Assemblerand/ortransfer-obligatiasembly, Installation. Removal from Service, and Transfer

Appendix-A.Registration-and-Lecensing- Ferms{Execluding- Radioactive-Material)

Appendix A.Application Information
ARTICLE 3. RADIOACTIVE MATERIAL LICENSING

Section
R12-1-303. Radioactive Material Other than Source Material; Exemptions

ARTICLE 4. STANDARDS FOR PROTECTION AGAINST IONIZING RADIATION

Section

R12-1-401. Purpose

R12-1-402. Scope

R12-1-403. Definitions

R12-1-404. Units and Quantities

R12-1-405. Form of Records

R12-1-406. Implementation

R12-1-407. Radiation Protection Programs
R12-1-408. Occupational Dose Amounts for Adults
R12-1-409. Summation of External and Internal Doses
R12-1-410. Determination of External Dose from Airborne Radioactive Material
R12-1-411. Determination of Internal Exposure
R12-1-412. Determination of Prior Occupational Dose
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R12-1-413.
R12-1-414.
R12-1-415.
R12-1-416.
R12-1-417.
R12-1-418.
R12-1-419.
R12-1-420.
R12-1-421.
R12-1-422.
R12-1-423.
R12-1-424.
R12-1-425.
R12-1-426.
R12-1-427.
R12-1-428.
R12-1-429.
R12-1-430.
R12-1-431.
R12-1-432.
R12-1-433.
R12-1-434.
R12-1-435.
R12-1-436.
R12-1-437.
R12-1-438.
R12-1-439.
R12-1-440.
R12-1-441.
R12-1-442.
R12-1-443.
R12-1-444.
R12-1-445.
R12-1-446.
R12-1-447.
R12-1-448.
R12-1-449.
R12-1-450.

Notices of Final Rulemaking

Planned Special Exposures

Occupational Dose Limits for Minors

Dose Limitsfor t6 an Embryo or Fetus

Dose Limitsfor Individual Members of the Public

Testing for Leakage or Contamination of Sealed Sources

Surveys and Monitoring

Conditions Requiring Individual Monitoring of External and Internal Occupational Dose
Control of Accessto High Radiation Areas

Control of Accessto Very-high Radiation Areas

Control of Accessto Irradiators (Very-high Radiation Areas)

Use of Process or Other Engineering Controls

Use of Other Controls

Use of Individual Respiratory Protection Equipment

Security of Stored Sources of Radiation

Control of Sources of Radiation Not in Storage

Caution Signs

Posting Pesting-Reguirements

Posting Exceptions to-Pesting-Reguirements

Labeling Containers and Radiation Machines

L abeling Exemptions te-Labeling-Requirements

Procedures for Receiving and Opening Packages

General Requirements for Waste Disposal

Method for Obtaining Approval of Proposed Disposal Procedures
Disposal by Release into Sanitary Sewerage System

Treatment or Disposal by Incineration

Disposal of Specific Wastes

Transfer for Disposal and Manifests

Compliance with Environmental and Health Protection Regulations
Records of Waste Disposal

Agency Inspection of Shipments of Waste

Reports of Stolen, Lost, or Missing Licensed or Registered Sources of Radiation
Reports of Exposures, Radiation Levels, and Concentrations of Radioactive Material Exceeding the Limits
Notification of Incidents

Notifications and Reportsto Individuals

Vacating Premises

Additional Reporting Reguirements

Survey Instruments and Pocket Dosimeters

Sealed Sources Sedree-Regairerments

ARTICLE 5. RABFHAHON-SAREREQUREMENTSFOR INDUSTRIAL RADIOGRAPHIC OPERATIONS

Section

R12-1-501.
R12-1-502.
R12-1-504.
R12-1-505.
R12-1-507.
R12-1-508.

R12-1-509.
R12-1-510.
R12-1-511.
R12-1-512.
R12-1-521.

R12-1-522.
R12-1-523.
R12-1-524.
R12-1-531.
R12-1-533.

Limits on Levels of Radiation for Radiographic Exposure Devices and Storage Containers
Radiographic Equipment Standards and Equipment Failure Notification

Radiation Survey Instruments

Leak Testing, Repair, Tagging, Opening, Modification, and Replacement of Sealed Sources
Utilization Logstegs

Inspection and Maintenance of Radiographic Exposure Devices, Transport and Storage Containers, Associated
Equipment, Source Changers, and Survey Instruments

Permanent Sealed-Sedree Radiographic I nstallations

Operating Personnel Reguirements

License and Registration Application Reguirementsfor Industrial Radiography

Repealed Radiation Safety Officer

d iRmmtographer and Radiographer’s Assistant
Qualifications, Radiographer Certification, and Audits

Operating and Emergency Procederesrgency-procedures

Personnel Monitoring Control

Supervision of Radiographer’s Assistastbographers—assistants

Security
Radiation Survegs#veysand _Survey Recordsirveyrecords
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R12-1-534. Records Required at Temporary Job Sites required-at-temperary-fob-sites
R12-1-541. Enclosed Radiography Using X-ray Machines

ARTICLE 6. USE OF X-RAYSIN THE HEALING ARTS

Section

R12-1-612. ve Computerized Tomographic Systems
ARTICLE 7. USE OF RADIONUCLIDESIN THE HEALING ARTS

Section

R12-1-702. Definitions
R12-1-720. Decay in Storage

ARTICLE 9. RABHAHONSAFEFREQUREMENTSFOR PARTICLE ACCELERATORS

Section

R12-1-904. Specia Registration Requirements for Medical Use of Particle Accelerators

R12-1-905. Repealed Medical Particle Accelerator Equipment, Facility and Shielding, and Spot Checks
R12-1-911. Radiation Surveys Survey-Requirements

R12-1-912. Ventiation-systems Repeaed

R12-1-913. Misadministration

R12-1-914. Initial Inspections of Particle Accelerators Used in the Practice of Medicine
ARTICLE 12. ADMINISTRATIVE PROVISIONS

Section
R12-1-1209. Notice of Violation

ARTICLE 1. GENERAL PROVISIONS

R12-1-102. Definitions
Terms defined in A.R.S. § 30-651 have the same meanings when used in this Chapter. The following terms have the definitions
set forth below. Additional definitions used only in a certain Article will be found in that Article.

“A ;" No change.

“Absorbed dose” No change.

“Accelerator” No change.

“Accelerator produced material” No change.

“Act” No change.

“Activity” No change.

“Adult” No change.

“Agency”, or “ARRA” No change.

“Agreement State” No change.

“Airborne radioactive material” No change.
“Airborne radioactivity area” No change.

“ALARA” No change.

“Analytical x-ray equipment” No change.
“Analytical x-ray system” No change.

“Annual” means done or performed yearly. For purposes of Chapter 1 any required activity done or performed within plus
or minus two weeks of the annual due date is considered done or performed in a timely manner.
“Background radiation” No change.

“Becquerel” No change.

“Bioassay” No change.

“Brachytherapy” No change.

“By-product material” No change.

“Calendar quarter” No change.

“Calibration” No change.

“Certifiable cabinet x-ray system” No change.
“Certified cabinet x-ray system” No change.
“CFR” No change.

“Chelating agent” No change.

“Civil penalty” No change.

“Collective dose” No change.

“Committed dose equivalent” No change.
“Committed effective dose equivalent” No change.
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“Curie” No change.

“Current license” No change.
“Deep-dose equivalent” No change.
“Depleted uranium” No change.
“Dose” No change.

“Dose equivalent (H)” No change.

“Dose limits” No change.
“Dosimeter” No change.
“Effective dose equivalent @” No change.

“Effluent release” No change.
“Embryo/fetus” No change.

“Enclosed beam x-ray system” No change.
“Enclosed radiography” No change.
“Cabinet radiography” No change.
“Shielded room radiography” No change.
“Entrance or access point” No change.
“Exhibit” No change.

“Explosive material” No change.
“Exposure” No change.

“Exposure rate” No change.

“External dose” No change.

“Extremity” No change.

entimeters (30C

“Fail-safe characteristics” No change.

“Field radiography” No change.

“Field station” No change.

“Former U.S. Atomic Energy Commission (AEC) or U.S. Nuclear Regulatory Commission (NRC) licensed facilities” No
change.

“Generally applicable environmental radiation standards” No change.

“Gray” No change.

“Hazardous waste” No change.

“Healing arts” No change.

“Health care institution” No change.

“High radiation area” means an area, accessible to individnaldich radiation levels from radiation sources external to

the bodycould result in an individual receiving a dose equivalent in excess of 0.1 rem (1 mSv) in one hour at 30 centime-
ters from_theany-seuree-ofadiation_source or 30 centimeters from any surface that the radiation per@atfedes-any
surface-thatthe radiation-penetrates

“Human use” No change.

“Impound” No change.

“Individual” No change.

“Individual monitoring” No change.

“Individual monitoring_devicedeviees$ or “individual monitoring equipmentineans an instrumemdevieesdesigned to

be worn by a single individual for the assessment of dose equivalent. For purposes of these rules, “dosimeter”, “personnel
dosimeter”, and “personnel monitoring equipment” are equivalent terms. Examples of individual monitoring devices are
film badges, thermoluminescent dosimeters (TLDs), pocket ionization chambers, and personal @éiagelf)pling
devices.

“Industrial radiography” No change.

“Injection tool” No change.

“Inspection” No change.

“Interlock” No change.

“Internal dose” No change.

“Irradiate” No change.

“Laser” No change.

“Lens dose equivalent” (LDE) means the external exposure of the lens of the eye and is taken as the dose equivalent at &
tissue depth of 0.3 centimeters (300 mg/cm?2).

“License” No change.

“Licensed material” No change.

“Licensed practitioner” No change.

Volume 7, Issue #25 Page 2598 June 22, 2001



Arizona Administrative Register
Notices of Final Rulemaking

“Licensee” No change.

“Licensing State” No change.

“Limits” No change.

“Local components” No change.

“Logging supervisor” No change.

“Logging tool” No change.

“Lost or missing licensed or registered source of radiation” No change.
“Low-level waste” No change.

“Major processor” No change.

“Medical dose” No change.

“Member of the public” No change.

“MeV” No change.

“Mineral logging” No change.

“Minor” No change.

“Monitoring” No change.

“Multiplier” No change.

“NARM” No change.

“Normal operating procedures” No change.
“Natural radioactivity” No change.

“NRC” No change.

“Nuclear waste” No change.

“Occupational dose” No change.

“Open beam system” No change.

“Package” No change.

“Particle accelerator” No change.

“Permanent radiographic installation” No change.
“Personnel dosimeter” No change.

“Personnel monitoring equipment” No change.
“Personal supervision” No change.
“Pharmacist” No change.

“Physician” No change.

“Primary beam” No change.

“Public dose” No change.

“Pyrophoric liquid” No change.

“Pyrophoric solid” No change.

“Qualified expert” No change.

“Quality Factor” No change.

“Quarter” (see calendar guarten veriod-of-ti g ved

and-thatne-day-is-omitted-or-duplicatedin-conseeutive-guarters.
“Rad” No change.

“Radiation” No change.

“Radiation area” No change.

“Radiation dose” No change.

“Radiation machine” means any device capable of producing radiation except those devices with radioactive material as
the only source of radiation.

“Radiation safety officer” No change.

“Radioactive marker” No change.

“Radioactive material” No change.

“Radioactivity” No change.

“Radiographer” No change.

“Radiographer’s assistant” No change.

“Radiographic exposure device” No change.

“Registrant” No change.

“Registration” No change.

“Regulations of the U.S. Department of Transportation” No change.
“Rem” No change.

“Research and Development” No change.

“Restricted area” No change.
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“Roentgen” No change.

“Safety system” No change.

“Sealed source” No change.

“Shallow dose equivalent” No change.
“Shielded position” No change.

“Sievert” No change.

“Site boundary” No change.

“Source changer” No change.

“Source holder” No change.

“Source material” No change.

“Source material milling” No change.

“Source of radiation” ofsource”No change.
“Special form radioactive material” No change.
“Special nuclear material in quantities not sufficient to form a critical mass” No change.
“Storage area” No change.

“Storage container” No change.

“Subsurface tracer study” No change.
“Survey” No change.

“TEDE” No change.

“Teletherapy” No change.

“Temporary job site” No change.

“Test” No change.

“These rules” No change.

“Total Effective Dose Equivalent” (TEDE) No change
“Total Organ Dose Equivalent” (TODE) No change.
“Unrefined and unprocessed ore” No change.
“Unrestricted area” No change.

“U.S. Department of Energy” No change.
“Waste” No change.

“Waste handling licensees” No change.
“Week” No change.

“Well-bore” No change.

“Well-logging” No change.

“Whole body” No change.

“Wireline” No change.

“Wireline service operation” No change.
“Worker” No change.

“WL" No change.

“WLM” No change.

“Workload” No change.

“Year” No change.

ARTICLE 2. RADIATION MACHINE FACILITY REGISTRATION OR LICENSING,
INSTALLATION AND SERVICE REGISTRATION,
AND MAMMOGRAPHIC FACILITY CERTIFICATION

R12-1-202. AppheationRegquirementsfer Registration, e Certification_and Licensing of lonizing and Nonionizing
Radiation Machine Facilities; Notification

A.
B.

moo

A person shall not usereceive-possess;-use—ortransfediation machine except as authorized in this Article.

A personfFhe-owher-orpersenmssessing ary honexempt radiation machine shall apply for registration of the machine
with the Agency within 30 days after its installatiaeguisition The person applying for registration of a radiafiwo-

ducing machine shall use the application forms provided by the Agency. The applicant shall provide the information iden-
tified in Appendix A of this Articlethe-appropriateform-in-Appendix-A-of-this-Article

No change.

No change.

With the application form for registration of a radiation macHeres-ferregistration-ef radiation-machinescept den-

tal, bone mineral analyzeand mammography facilities, the applicant shall provide a scale drawing of the room in which

a stationary x-ray system is located, or provide measurements from the radiation source to the surrounding barrier sur-
faces The drawing shall denote the type of materials and the thickness (or lead equivalence) of each barrier of the room
(walls, ceilings, floors, doors, windows). The drawing shall also denote the type and frequency of occupancy in adjacent
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areas including those above and below the x-ray room of concern (for example: hallways, offices, parking lots, and lava-
tories). Estimates of workload shall also be provided with the drawing.

E. An applicant proposing to use a particle accelerator for medical purposes shall not use the particle accelerator until the
Agency inspection required in R12-1-914 has been completed.

R12-1-206. Assemblerandiortranster-obligatier Assembly, I nstallation. Removal from Service, and Transfer

A. Any person who seltsteases-transferstends,-disposes; assembles; or installs radiation machines in this state shall notify

the Agency n writing within 15 days of:
The name and address of the person possessing the machine that was assembled or installed persons-whe-have
recetved-these machines,

2. The manufacturer, model, and serial number of each radiation machine with the tube housing model number and
serial number, maximum KV p, and maximum mA, assembled or installed transferred; and

3. Thedate each machine was assembled, installed, or thefirst clinical procedure is performed oftransferof-eachradia-

Any person who possesses a radiation machine registered by the Agency shall notify the Agency within 15 days of the

machine being taken out of service. The written notification shall contain the name and address of the person receiving the

machine, if it is sold, |eased, or transferred to another person; the manufacturer, model, and serial number of the machine;

and the date the machine was taken out of service.

C.B-In the case of diagnostic x-ray X-ray systems which contain certified components, an assembler shall submit to the

Agency a copy of the assembler’s report (FDA Report No. 2pr&pared in compliance with requirementsitheFed-

eral-Diaghestie X-ray-Standard]l CFR 1020.30(d), 2000 Edition, published April 1, 2000 by the Office of the Federal
Register, National Archives and Records Administratmased-as-efApritt298Thcorporated-hereiny reference and
on file with the Agency ané the Office of the Secretary of State, containing no future editions or amendshatitbe
submitted-te-the-Agenayithin 15 days following completion of the assemb_ILEmhrepon shall suffice in lieu of any
other report by the assembler, when it contains the information required in subsection (A)(2)

D.&-A person shall noNe-persen-shalinake, sell, lease, transfer, lend, assemble, service, or install radiation machines or the
supplies used in connection with radiation machswesh-machineanless_thesuehsupplies and equipment when prop-
erly placed in operation and usae#iall meet the requirements of these rules.

[0
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ARRA-4
Rev. 04/11/96
ARIZONA RADIATION REGULATORY AGENCY
APPLICATION FOR REGISTRATION OR LICENSING OR SOURCES OF RADIATION
(Excluding Radioactive Material)
(See Instructions on Attached Sheet)
THIS APPLICATION FOR A REGISTRATION/LICENSE: NEW __ RENEWAL __ AMENDMENT __
FACILITY INFORMATION
1. BUSINESS NAME OF POSSESSOR (Individual, Partnership, Corporation, etc.); 2. BUSINESS AREA CODE - TELEPHONE #
3. BUSINESS MAILING ADDRESS: NO. AND STREET Y AND STATE ZIP CODE

4. ADDRESS AND TELEPHONE NUMBER AT WHICH SOURCES WILL BE JSED, IF DIFFERENT FROM ITEMS 2 AND 3.

5. THIS IS AN APPLICATION FOR (CHOOSE ONE ONLY): SUBMIT A SEPARATE ARRA-4 FORM FOR EACH TYPE OF FACILITY, AS APPLICABLE.

X-RAY FACILITY __ PARTICLE ACCELERATOR FACILITY __ NON-IONIZING RADIATION FACILITY__

6. FACILTY SUBTYPE:

HOSPTIAL __ DENT,

PRIVATE MEDICAL PRACT)CE __

OTHER __ f Other, explain:

PODIATRY __ MAMMOGRAPHY __ CHIROPRACTIC __ MEDICAL CLINIC __

EDUCATIONAL __ INDUSTRIAL RADIOGRAPHY__ INDUSTRIAL __ VETERINARIAN__

7. INDIVIDUAL RESPONSIBLE FOR RADIATION PROTECTION AT THIS FACILITY

NAME TITLE
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ARRA-4
Rev. 04/11/96

8. LEGAL STRUCTURE OF APPLICANT

An Individual __ A Partnership __ A Limited Liability Corporation ___ A Corporation

An Unicorporated Association __ City/County/State Government __

A Partnership
Please provide the name and address of each individual or legal entity owning a partnership interest in the applicant.

Please state the percentage ownership of the applicant partnership held by each of the individuals or legal enfities listed above.

A Limited Liability Corporation

Memberships Ownership,

A Corporation

STOCK OF APPLICANT CORPORATION

# AUTHORIZED SHARES # ISSUED SHARES # SUBSCRIBED SHARES TOTAL STOCKHOLDERS TOTAL SUBSCRIBERS

Is the applicant corporation directly or indirectly controlled py another corporation or other legal entity?

If “yes” give name and address of other corporation or lggal entity and describe how such control exists and the extent of the control.

For all entities, please identify the State, Djétrict, or Territory under the laws of which the applicant is organized. Include the name and address of any Arizona
agent for the applicant.

SEE ATTACHED &HEET FOR LIST OF ATTACHMENTS TO BE INCLUDED WITH THIS APPLICATION

9. The applicant or any official executing this application on behalf of the applicant certifies that this application has been prepared in accordance with Arizona
Administrative Code/ Title 12, Chapter 1, and all information contained on this form, including any supplements and attachments, is true and correct to the best of
his or her knowlegge and belief.

DATE APPLICANT (ITEM 1) BY TITLE

RETAIN A COPY FOR YOUR RECORDS
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ARRA-4
Rev. 04/11/96

INSTRUCTIONS

Amendments to Form ARRA-4 should be submitted on Form ARRA-4. Changes to the attachments do not regdire a Form
ARRA-4, but only submit the attachment form as applicable.

Items 1-3, are self-explanatory. Be sure to include area code and all ZIP codes.

Item 4, list address(es) at which a source of radiation may be used other than the address listed in itém 3. If statewide, county
wide, or citywide, please so designate. Leave blank if the same as item 3.

Item 5, please classify the facility according to the usage for which this application is being filed /If more than 1 usage of sources
of radiation occurs at this facility a separate application should be filed for each usage. You may make copies of the front of this
form, if necessary.

Item 6, choose a facility subtype that best describes your facility.

Item 7, list the name and telephone number of the individual who is delegated respgnsibility for radiation control for the facility.
If a committee has this responsibility, list the chairman and attach a list of the comyhittee membership. In any case, an individual
usually designated as the Radiation Safety Officer will have the day to day responsibility for the administration of the Radiation
Safety Program of the facility. Changes to the Committee Membership of the Radiation Safety Officer may be sent to the
Agency by letter or FAX.

Item 8, please indicate the legal structure of the applicant. NOTE: for alf/'cases indicate the State, etc., under which the entity is
organized and any Arizona Agent representing the entity.

Item 9, please sign and date the application. Send application to: ARRA; 4814 South 40th Street; Phoenix, AZ 85040.

If you have any questions, please write to the above address gr call 602-255-4845 ex. 3 FAX 602-437-0705.

THE APPLICANT) CANNOT BE PROCESSED UNTIL THE APPROPRIATE APPLICATION FEE IS RECEIVED. IN ACCOR-
DANCE WITH R12-1-202 (C), THE APPLICANT OF AN EXISTING REGISTERED OR LICENSED FACILITY IS NOT TO
POSSESS OR USE UNREGISTERED/UNLICENSED EQUIPMENT FOR MORE THAN 30 DAYS. (NOTE: A SCHEDULE OF
APPLICATION FEES CAN BE FOUND IN R12-1-1306.)

No registration is complete unless the appropriate forms listing the equipment to be registered/licensed accompany this
application. The following is a list of the appropriate forms to use when registering equipment.

Volume 7, Issue #25

ATTACHMENTS TO
YPE EQUIPMENT ARRA-4 APPLICATION

Medical/Dgntal Diagnostic X-Ray units ARRA-4X

Medica)/'Therapy X-Ray (<1Mev) ARRA-4XT
Medigal Therapy X-Ray (= 1Mev) ARRA-4PAT
Industrial Gauge ARRA-41G

hdustrial Radiography (< 1,000 kVp) ARRA-4IR

Industrial Radiography ( = 1Mev) ARRA-4PAR
All other Particle Accelerators ARRA-4PA
Mammaography ARRA-13

Non-lonizing Application ARRA-1004
Tanning ARRA-1005
Radio Frequency ARRA-1030
Nonionizing User ARRA-1050
Laser ARRA-1070
MRI ARRA-1090
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ARRA-4X
January 1996

ARIZONA RADIATION REGULATORY AGENCY

ATTACHMENT TO ARRA-4 FOR THE REGISTRATION OF MEDICAL/DENTAL OR VETERINARIA
DIAGNOSTIC X-RAY SOURCE OF RADIATION

FACILITY NAME REGISTRATION # (if available)
DATE

MACHINE INFORMATION
Diagnostic X-Ray

Fluoroscopic w/image Intensifier ne Densitometer

Fluoroscopic wo/image Intensifier Tomographic Cephalometric
Intra Oral
Other Dental

Other Medical

Combination w/image Intensifier ___ Panographic ____
Combination wo/image Intensifier Radiographic
Computerized Axial Tomographic ___ Photoflurographic __
This Machine is Mobile ____ Stationary ____ Portable ____ Transportable

EQUIPMENT /
MANUFACTURER/MODEL NO. SERIAL NO. MAX. KVP MAX. MA. PHYSICAL LOCATION

Control
Panel

Rad.
Tube #1

Tube #2

Tube #3

Tube #4

Flouro.
Tube #1

Flouro.
Tube #2

ADDITIONAL INFORMATION
(Use additional pages, if necessary)

INSTRUCTIONS

ography units, please provide a scale drawing of the facility, including construction material,
and your calculations the shielding needed to assure compliance with A.A.C. R12-1-408 and R12-1-416. The
calculations shall meet the standards specified in R12-1-603(C)(2). For your assistance Regulatory Guide 10.5 is available
to guide you in supplying these items.
2. Please provide the Apecific instructions including any restrictions provided to the equipment operators. Regulatory Guide
10.5 will assist yod in completing this portion of the application.
3. Please note thgt' R12-1-604(B) requires each registrant to maintain for each x-ray machine:
a. Maximum rdting of technique factors;
b. Aluminunyequivalent filtration of the useful beam, including routine variations;
c. Recordg/of surveys, calibrations, maintenance, modifications, and the names of persons who performed the service;
d. A copy of all correspondence with the Agency relating to the x-ray machine.
4. Please/note that R12-1-206(C) requires transferor provide to each registrant, the supplies and x-ray machine necessary to
comply with the requirements of the rules relating to the usage of the equipment transferred.

RETAIN A COPY FOR YOUR RECORDS

1. Excluding dental and ma
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ARRA-4XT
January 1996

ARIZONA RADIATION REGULATORY AGENCY

ATTACHMENT TO ARRA-4 FOR MEDICAL THERAPY X-RAY SOURCE OF RADIATION <1 Me

FACILITY NAME REGISTRATION # (if available)

DATE

MACHINE INFORMATION
Medical Therapeutic X-Ray

< 150kVp 15%- 999KVp

EQUIPMENT
MANUFACTURER / MODEL NO. SERIAL NO. MAX. KVP MAX. MA. PHYSICAL LOCATION

Control
Panel

Therapy
Tube #1

Therapy
Tube #2

Therapy
Tube #3

ADDITIONAL INFORMATION
Use additional pages, if necessary)

INSTRUCTIONS

1. Please provide a scale drawing0f the facility, including construction material, and your calculations of the shielding needed
to assure compliance with A.AC. R12-1-408 and R12-1-416. The calculations shall meet the standards specified in R12-1-
603 (C)(2). For your assistarice, Regulatory Guide 11.5 is available to guide you in supplying these items. You may wish to
submit the consultant design report for the facility instead.

2. Please provide the speécific instructions including any restrictions provided to the equipment operators. Regulatory Guide
11.5 will assist you jn completing this portion of the application.

3. Please note that R12-1-611(C), (D), and (E) require each registrant to maintain for each x-ray machine:
a. A record offhe radiation protection survey of the facility;

b. A record of the calibrations of the Unit;
¢. For Unjts > 150kVp, a record of the monthly spot check must be maintained;

provide a copy of 3(a) and 3(b) above when they are initially completed for this installation.

RETAIN A COPY FOR YOUR RECORDS
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ARRA-4PAT
January 1996

ARIZONA RADIATION REGULATORY AGENCY
ATTACHMENT TO ARRA-4 FOR MEDICAL THERAPY PARTICLE ACCELERATOR SOURCE OF RADIATION = 1 Mev

FACILITY NAME REGISTRATION # (if available)

DATE

CLASSIFICATION OF PROFESSIONAL IN CHARGE OF MACHINXE

General Practitioner Health Physicist red X-Ray Technologist

Radiologist Medical Physicist th Other

PARTICLE ACCELERATOR INFORMATION

Betatron Cyclotron Van de Graaff Other Medical therapy____ medical LINAC
EQUIPMENT
MANUFACTURER / MODEL NO. SERIAL NO. MAX. Mev MU/min or PHYSICAL LOCATION
MAX. MA.
Photons
Electrons
Neutrons

ADDITIONAL INFORMATION
(Use additional pages, if necessary)

INSTRUCTIONS

1. Please provide a scale dpawing of the facility, including construction material, and your calculations of the shielding needed

to assure compliance with A.A.C. R12-1-408 and R12-1-416. The calculations shall meet the requirements specified in

R12-1-603 (C)(2). For your assistance Regulatory Guide 11.5 is available to guide you in supplying these items. You may

wish to submit the gonsultant design report for the facility instead.

Please provide the specific instructions including any restrictions provided to the equipment operators. Regulatory Guide

11.5 will assist you in completing this portion of the application.

Please note that R12-1-611 (B) and (C) requires each registrant to maintain for each particle accelerator:

a. Prior tginitiating treatment, a radiation protection survey of the facility is made and the record retained. A copy must be
provided to the Agency;

b. A yécord of the calibrations of the Unit;

C. record of the monthly spot checks must be maintained.

Please provide the names of the Radiation Safety Officer and the physician(s) with their qualifications to be listed on the

régistration as authorized users of the particle accelerator.

RETAIN A COPY FOR YOUR RECORDS
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ARRA-41G
January 1996

ARIZONA RADIATION REGULATORY AGENCY

ATTACHMENT TO ARRA-4 FOR INDUSTRIAL GAUGE OR ANALYTICAL X-RAY SOURCE OF RAD/ATION
(does NOT include Industrial Radiography)

FACILITY NAME REGISTRATION # (if availabl

DATE

MACHINE INFORMATION

X-Ray Unit
Analytical Industrial Gauge This Machine is Mobile or Fixed Other
EQUIPMENT
MANUFACTURER / MODEL NO. SERIAL NO. MAX. KVP MAX. MA. PHYSICAL LOCATION
Control
Panel
Rad.
Tube #1
Rad.
Tube #2
Rad.
Tube #3

ADDITIONAL INFORMATION
(Use additional pages, if necessary)

INSTRUCTIONS

1. Please provide a scale drawing of the facility, including construction material, and your calculations of the shielding needed

to assure compliance wi

assess the compliance fvith these regulations.

A.C.C. R12-1-408 and R12-1-416. The calculations should include the information required to

2. Please provide the/specific instructions or procedures including any restrictions, such as beam stop usage, provided to the

equipment operators.

3. Please notethat R12-1-206 (C) requires the transferor provide each registrant with the supplies and x-ray equipment as
necessary/to comply with the requirements of the rules relating to the use of the equipment transferred.

RETAIN A COPY FOR YOUR RECORDS
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ARRA-4IR
January 1996

ARIZONA RADIATION REGULATORY AGENCY
ATTACHMENT TO ARRA-4 FOR AN INDUSTRIAL RADIOGRAPHY X-RAY SOURCE OF RADIATION (<1,

FACILITY NAME REGISTRATION # (if available)

DATE

TYPE PROGRAM

Cabinet Fixed Mobile

MACHINE INFORMATION

Floroscopic w/image Intensifier Radiographic Other

EQUIPME

MANUFACTURER / MODEL NO. SERIAL NO. MAX. KVP MAX. MA. PHYSICAL LOCATION

Control
Panel

Rad.
Tube #1

Rad.
Tube #2

Rad.
Tube #3

ADDITIONAL INFORMATION
(Use additional pages, if necessary)
INSTRUCTIONS

1. Please provide a scal
to assure complian
operating and emergency procedures which contain the information required by R12-1-522.

2. Please provide the specific instructions including any restrictions provided to the radiographers.

3. Please note that R12-1-534 requires each registrant to maintain for each industrial x-ray radiography site:
A copy ©f the registration form;

Opergating and emergency procedures;

Agefcy rules;

Sdrvey records as required by R12-1-533 along with dosimetry records; and

he latest instrument calibration which indicates the applicability to the x-ray energies in use at the site.

RETAIN A COPY FOR YOUR RECORDS

PooT

drawing of the facility, including construction material, and your calculations of the shielding needed
with A.A.C. R12-1-408 and R12-1-416. If for temporary locations, please provide a copy of your
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ARRA-4PAR
January 1996

ARIZONA RADIATION REGULATORY AGENCY

ATTACHMENT TO ARRA-4 FOR AN INDUSTRIAL RADIOGRAPHY X-RAY SOURCE OF RADIATION (=4 Mev)

FACILITY NAME

REGISTRATION # (if available)

DATE

CLASSIFICATION OF PERSONNEL IN CHARGE OF MACHINE

Health Physicist Radiographer Other

MACHINE INFORMATION

Betatron Cyclotron Van de Graaff Linear Other
This Machine is Mobile or Fixed
EQUIPMENT
MANUFACTURER / MODEL NO. SERIAL NO. MAX. MVP MAX. MA. PHYSICAL LOCATION

1. Please provide a dr.

ADDITIONAL REQUESTED INFORMATION

(Use additional pages, if necessary)
INSTRUCTIONS

ing of the facility, including construction material, and your calculations of the shielding needed to

assure compliance/with A.A.C. R12-1-408 and R12-1-416. If for temporary locations, please provide a copy of your

Volume 7, Issue #25

rgency procedures which contain the information required by R12-1-522.

ey records as required by R12-1-533 along with dosimetry records; and
e latest instrument calibration which indicates the applicability to the x-ray energies in use at the site.

ease provide the Radiation Safety Officer’'s name and his/her qualifications.

RETAIN A COPY FOR YOUR RECORDS
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ARRA-4PA
January 1996

ARIZONA RADIATION REGULATORY AGENCY

ATTACHMENT TO ARRA-4 FOR A PARTICLE ACCELERATOR SOURCE OF RADIATION (>1 Mex)

FACILITY NAME REGISTRATION # (if available)

DATE

CLASSIFICATION OF PERSONNEL IN CHARGE OF MACHIN

Health Physicist Operator Other

MACHINE INFORMATION

Betatron Cyclotron Van de Graaff Linear Other
This Machine is Mobile or Fixed
EQUIPMENT
MANUFACTURER / MODEL NO. SERIAL NO/ MAX. MVP MAX. MA. PHYSICAL LOCATION

ADDITIONAL INFORMATION
(Use additional pages, if necessary)
INSTRUCTIONS

1. Please provide a gfawing of the facility, including construction material, and your calculations of the shielding needed to
assure compliance with A.A.C. R12-1-408 and R12-1-416. If for temporary locations, please provide a copy of your
operating and gmergency procedures which contain the information required by R12-1-522.

2. Please provjde the specific instructions including any restrictions provided to operators.

3. Please note that R12-1-1002 requires each registrant to maintain for each Particle Accelerator site:

a. A cdpy of the registration form;

erating and emergency procedures;

gency rules.

RETAIN A COPY FOR YOUR RECORDS
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ARRA-13
Rev. Nov. 1993

ARIZONA RADIATION REGULATORY AGENCY
APPLICATION FOR MAMMOGRAPHY FACILITY CERTIF}CATION

INSTRUCTIONS - Complete all itemsin this application for Certification of Mammography Facility or for renewal of a Ceyfification. Use supplemental sheet
where necessary. Item 11 must be complete on all applications. Prepare two copies of this application and all associated supplements or attachments. Mail
original to Arizona Radiation Regulatory Agency; 4814 South 40th Street; Phoenix, AZ 85040. Upon approval of this dpplication the applicant will receive a
Certificate issued in accordance with A.R.S. § 32-2843 and 30-672.J.

1A. Name and address of applicant, include ZIP Code. 1B. Street address for Mafnmography Operations, if different from 1A.
2. Person to contact regarding this application. Telephoyé

3. Application for: [ ] New Certification [ ] Renewal Certification [ ]%ﬂng Mammography [ ] N@niBgr&ammography

4A. Radiation Safety Officer (RSO). /é Radiation Physicist, Training, and Duties.
5. Control Manufacturer. 6. Control Model #. 7A. Control Serial #. 7B. Tube Manuf. and Model #.
8. Address of Darkroom. (If not on site, ref § 32-2843 A/R.S.) 9. For Screening Mammography, attach a copy of:

a. The physician approved guide for accepting patients.

b. The facility’s quality assurance program.

c. The Medical Physicist Evaluation of the Facility.

10. Physicians to read or interpret manﬁgraphy images, enclose certification from the Arizona Board of Medical or OBvempathis.

11. The applicant or any official exeduting this application on behalf of the applicant certifies that this applicatiom lpmefdaged in accordance with
Arizona Administrative Code, Title/42, Chapter 1, and all information contained on the form, including any supplementshamehadtas true and correct

to the best of his or her knowledge and belief.

By:
(Type or/pr'ﬁt name of Certifying Official) (Signature)
Date:

(Title of Certifying Official)

RETAIN A COPY FOR YOUR RECORDS
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ARRA-1004

May 1994

ARIZONA RADIATION REGULATORY AGENCY

NONIONIZING RADIATION LICENSE APPLICAT/ION

INSTRUCTIONS - Complete al items in this application for a new license or the renewal of an existing license. Use the provided data forms and supplemental sheets where
necessary. Retain a copy of this application for your records. Mail the original to: Arizona Radiation Regulatory Agency, 4814 Sodth 40th Street, Phoenix, Arizona 85040. Upon
approval of this application, the applicant will receive a Nonionizing Radiation Licenseissued in accordance with the requiremenig contained in the Arizona Administrative Code.

1. NAME AND ADDRESS OF LICENSEE: 2. ADDRESS AT WHICH DEVICE(S) WILL BE USED:
TELEPHONE NUMBER:
3. PERSON TO CONTACT REGARDING THIS APPLICATION 4. THISIS AN APPLICATION FOR: (Check appropriate item)

U NEW LICENSE
NEWAL OF LICENSE NO.

TELEPHONE NUMBER: AMEMDMENT TO LICENSE NO.

5. THISAPPLICATION IS FOR: (Check appropriate item)

[ 1 TANNING FACILITY number of devices Attach Tanning Data Forms and Nonionizing Radiation User
Applications
[ ] INDUSTRIAL LASER FACILITY  number of devices Attach Laser Facility Data Forms and Nonionizing Radiation User

Applications

[ ] MEDICAL LASER FACILITY number of devic Attach Laser Facility Data Forms and Nonionizing Radiation User

Applications

[ ] LASERLIGHT SHOW variance Attach Variance and Nonionizing Radiation User
Applications

[ ] MEDICAL RFDEVICEFACILITY numper of devices Attach RF Data Forms and Nonionizing Radiation User

Applications

[ 1 MEDICAL IMAGING FACILITY /number of devices Attach Imaging Data Forms and Nonionizing Radiation User

Applications

[ ] INDUSTRIAL RFFACILITY number of devices Attach RF Data Forms and Nonionizing Radiation User

Applications
[ ] OTHER RADIATION MACHINES Contact the Agency

The Applicant or any officiat’ executing this certificate on behaf of the applicant named in item 1, certifies that this application is prepared in conformity with Arizona
Administrative Code, Title J2, Chapter 1, and that all information contained on the form, including any attachments, is true and correct to the best of his or her knowledge and belief.
Further, the Applicant or ahy official executing this certificate on behalf of the applicant agrees to conform to the Statutory and Administrative requirements of the State of Arizona

and the Arizona Radiatign Regulatory Agency.

BY:
/PE OR PRINT NAME OF CERTIFYING OFFICIAL) (SIGNATURE)

DATE:

(TITLE OF CERTIFYING OFFICIAL)

RETAIN A COPY FOR YOUR RECORDS
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ARRA-1005
May 1994

ARIZONA RADIATION REGULATORY AGENCY
TANNING DATA FORM

INSTRUCTIONS - Complete all itemsin this data sheet for licensing a new facility or the renewal or amendment of an existing license. Use one data form for
each Tanning Device. Retain a copy of this data sheet for your records. Attach this data sheet to your NONI@ONIZING RADIATION LICENSE
APPLICATION and mail to: Arizona Radiation Regulatory Agency, 4814 South 40th Street, Phoenix, Arizona 85040,Upon approval of this application, the
applicant will receive a Nonionizing Radiation License issued in accordance with the requirements contained in the’Arizona Administrative Code. This data
form isfor use by Tanning device facilities. Other facility types are required to use forms provided by the Agen

1. NAME AND ADDRESS OF LICENSEE: 2. ADDRESS AT WHICH DEVICE(S) WILL BE USED:

TELEPHONE NUMBER:

3. PERSON TO CONTACT REGARDING THIS DATA FORM 4. THISISAN APl
O NEW LICENSE

L OF LICENSE NO.

O AMEMDMENT TO LICENSE NO.

ICATION FOR: (Check appropriate item)

TELEPHONE NUMBER:
5. TANNING DEVICE IDENTIFYING INFORMATION: 6. IMER TYPE AND INDENTIFYING INFORMATION:
KDRIGINAL CERTIFIED TIMER
MANUFACTURER: O AFTERMARKET ELECTRONIC
MODEL NUMBER: U AFTERMARKET MECHANICAL
DATE OF MANUFACTURE: MAXIMUM TANNING TIME SETTING:

TYPEOFLAMPSUSED: O UVA O UVB EI/JVA/UVB USER ABLE TO TERMINATE EXPOSURE LOCALLY: O YES O NO

The Applicant or any official executing this gértificate on behalf of the applicant named in item 1, certifies that this application is prepared in
conformity with Arizona Administrative/Code, Title 12, Chapter 1, and that all information contained on the form, including any
attachments, is true and correct to the best of his or her knowledge and belief. Further, the Applicant or any official executing this certificate
on behalf of the applicant agrees to £onform to the Statutory and Administrative requirements of the State of Arizona and the Arizona
Radiation Regulatory Agency.

BY:
(TYPEOR PRI?CAM E OF CERTIFYING OFFICIAL) (SIGNATURE)

DATE:

(TI'VLE OF CERTIFYING OFFICIAL)

RETAIN A COPY FOR YOUR RECORDS
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ARRA-1030
May 1994

ARIZONA RADIATION REGULATORY AGENCY
RF DATA FORM

INSTRUCTIONS - Complete all items in this data sheet for licensing a new facility or the renewal of an existing licensg Use one data form for each RF
Device. Retain a copy of this data sheet for your records. Attach this data sheet to your NONIONIZING RADIATION LIZENSE APPLICATION and mail to:

Arizona Radiation Regulatory Agency, 4814 South 40th Street, Phoenix, Arizona 85040. Upon approval of this
Nonionizing Radiation License issued in accordance with the requirements contained in the Arizona Administrati

device facilities. Other facility types are required to use forms provided by the Agency.

1. NAME AND ADDRESS OF LICENSEE:

TELEPHONE NUMBER:

2. ADDRESS AT WHICH DEVICE(S) WILL BE USED:

3. PERSON TO CONTACT REGARDING THIS DATA FORM

TELEPHONE NUMBER:

4. THISISOATA FOR AN APPLICATION FOR: (Check appropriate item)
LICENSE

RENEWAL OF LICENSE NO.

0O AMEMDMENT TO LICENSE NO.

5. RFDEVICE INDENTIFYING INFORMATION:

MANUFACTURER:

MODEL NUMBER:

6. RFDEVICE STRENGTH AND TYPE:

DEVICE OUTPUT POWER:
DUTY CYCLE:

lication, the applicant will receive a
Code. This data form is for use by RF

SERIAL NUMBER: PRINCIPAL FREQUENCY:

The Applicant or any official executing this certificate on behalf of the applicant named in item 1, certifiesthat this application is prepared in
conformity with Arizona Administrative Cade, Title 12, Chapter 1, and that al information contained on the form, including any
attachments, is true and correct to the best of his or her knowledge and belief. Further, the Applicant or any official executing this certificate
on behalf of the applicant agrees to copform to the Statutory and Administrative requirements of the State of Arizona and the Arizona
Radiation Regulatory Agency.

BY

(TYPEORPRI NTWE OF CERTIFYING OFFICIAL) (SIGNATURE)

DATE

(TITLEOF CERTIFYING OFFICIAL)

RETAIN A COPY FOR YOUR RECORDS
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A . . . . . Repealed

ARRA-1050
May 1994

ARIZONA RADIATION REGULATORY AGENCY

NONIONIZING RADIATION USER APPLICATIO

INSTRUCTIONS - Complete one of these applications, to beincluded with a NONIONIZING RADIATION LICENSE APPLICATION, for
each user to be authorized use on a new license or the renewal of an existing license. Use supplemental’ sheets where necessary. Retain a
copy of this application for your records. Mail the original to: Arizona Radiation Regulatory Agengy, 4814 South 40th Street, Phoenix,
Arizona 85040.

1. NAME AND ADDRESS OF LICENSEE 2. ADDRESS AT WHICH/DEVICE(S) WILL BE USED

TELEPHONE NUMBER:

3. PERSON TO CONTACT REGARDING THIS APPLICATION 4. THISAPPLICATION IS PART OF A(N): (Check appropriate item)
O NEW LICENSE
RENEWAL OF LICENSE NO.

TELEPHONE NUMBER: O AMEMDMENT TO LICENSE NO.

The operator has been trained and demonstrated competence in the gafe use of this equipment.

A copy of safety rules has been provided to the operator.
The operator has been made aware of any restrictions in opeyéting techniques required for the safe use of the devices.

A copy of the Arizona Administrative Code, Title 12,/Chapter 1 is available for review by the operator, and the requirements of the
applicable portions of the same have been reviewed with the operator.

Job Title of Operator: Job Title of Supervisor of Operator:

Name of Operator: Name of Safety Officer:

The Use Applicant or the Official executing this certificate on behalf of the License Applicant named initem 1, certifies that this application
is prepared in conformity with Arizong’Administrative Code, Title 12, Chapter 1, and that all information contained on the form, including
any attachments, is true and correct 10 the best of his or her knowledge and belief. Further, the User Applicant or any official executing this
certificate on behalf of the applicant agrees to conform to the Statutory and Administrative requirements of the State of Arizona and the
Arizona Radiation Regulatory Agency.

BY:
(TYPE (?F’l NT NAME OF OPERATOR) (SIGNATURE OF OPERATOR)
DATE:
(TITLE OF OPERATOR)
BY:
DATE:

(TITLE OF CERTIFYING OFFICIAL)

RETAIN A COPY FOR YOUR RECORDS
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A . . . . . Repealed

ARRA-1070
May 1994

ARIZONA RADIATION REGULATORY AGENCY
LASER DATA FORM

INSTRUCTIONS - Complete all itemsin this data sheet for licensing a new facility or the renewal or amendment of an existing license. Use one data form for
each regulated LASER. Retain a copy of this data sheet for your records. Attach this sheet to your NONIONIZING RADIATION LICENSE APPLICATION
and mail to: Arizona Radiation Regulatory Agency, 4814 South 40th Street, Phoenix, Arizona 85040. Upon approval of this application, the applicant will
receive a Nonionizing Radiation License issued in accordance with the requirements contained in the Arizona Administrative Code. This data form isfor use

by Laser facilities. Other facility types are required to use forms provided by the Agency.

1. NAME AND ADDRESS OF LICENSEE:

TELEPHONE NUMBER:

2. ADDRESS AT WHICH DEVICE(S) WILL BE USED:

3. PERSON TO CONTACT REGARDING THIS DATA FORM

TELEPHONE NUMBER:

4. THISISOATA FOR AN APPLICATION FOR: (Check appropriate item)
NEW LICENSE

0 RENEWAL OF LICENSE NO.

0O AMEMDMENT TO LICENSE NO.

5. LASER INDENTIFYING INFORMATION:

MANUFACTURER:

MODEL NUMBER:

SERIAL NUMBER:

6. LASER CLASSAND TYPE:

LASER CLASS:

LASING MEDIUM (i.e, CO2 or YAG):

PRINCIPAL WAVELENGTH:

The Applicant or any official executing this certificate on behalf of the applicant named initem 1, certifies that this application is prepared in conformity with
Arizona Administrative Code, Title 12, Chapter } and that all information contained on the form, including any attachments, is true and correct to the best of
his or her knowledge and belief. Further, the Afplicant and any official executing this certificate on behalf of the applicants behalf agrees to conform to the
Statutory and Administrative requirements of the State of Arizona and the Arizona Radiation Regulatory Agency.

BY

(SIGNATURE)

(TYPE OR PRINT l\yZOF CERTIFYING OFFICIAL)
DATE:

(TITLE @F CERTIFYING OFFICIAL)

RETAIN A COPY FOR YOUR RECORDS
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A . . . . . Repealed

ARRA-1090
May 1994

ARIZONA RADIATION REGULATORY AGENCY
IMAGING DATA FORM

INSTRUCTIONS - Complete all itemsin this data sheet for licensing a new facility or the renewal or amendment of an existing license. Use one data form for
each Imaging Device. Retain a copy of this data sheet for your records. Attach this data sheet to your NONIONIZING RADIATION LICENSE
APPLICATION and mail to: Arizona Radiation Regulatory Agency, 4814 South 40th Street, Phoenix, Arizona 85040,Upon approval of this application, the
applicant will receive a Nonionizing Radiation License issued in accordance with the requirements contained in the’Arizona Administrative Code. This data
form isfor use by Imaging device facilities. Other facility types are required to use forms provided by the Agency/

1. NAME AND ADDRESS OF LICENSEE: 2. ADDRESS AT WHICH DEVICE(S) WILL BE USED:

TELEPHONE NUMBER:

3. PERSON TO CONTACT REGARDING THIS DATA FORM 4. THISYS DATA FOR AN APPLICATION FOR: (Check appropriate item)
NEW LICENSE

O RENEWAL OF LICENSE NO.
U AMEMDMENT TO LICENSE NO.

TELEPHONE NUMBER:

5. IMAGE DEVICE INDENTIFYING INFORMATION: 6. IMAGING DEVICE STRENGTH AND TYPE
MANUFACTURER: DEVICE FIELD STRENGTH:
MODEL NUMBER: DEVICECYCLETIME:
SERIAL NUMBER: PRINCIPAL FREQUENCY:

The Applicant or any official executing this certifiCate on behalf of the applicant named initem 1, certifies that this application is prepared in conformity with
Arizona Administrative Code, Title 12, Chaptey’1, and that all information contained on the form, including any attachments, is true and correct to the best of
his or her knowledge and belief. Further, the’Applicant or any official executing this certificate on behalf of the applicants behalf agrees to conform to the
Statutory and Administrative requirementgof the State of Arizona and the Arizona Radiation Regulatory Agency.

BY
(TYPEOR PRI N'Iy@E OF CERTIFYING OFFICIAL) (SIGNATURE)

DATE:

(TITLEFOF CERTIFYING OFFICIAL)

RETAIN A COPY FOR YOUR RECORDS
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Appendix A.Application I nformation

An application shall contain the following information as required in R12-1-202(B). before a registration or license will be
issued. The Agency shall provide an application form to an applicant with a guide, if available, or shall assist the applicant to
ensure only correct information is provided in the application.

Name and mailing address of applicant Use location

Person responsible for radiation safety program Telephone number

Type of facility Facility subtype

L egal structure and ownership Signature of certifying agent

Radiation machine information Equipment identifiers

Shielding information Scale drawing

Equipment operator instructions and restrictions Physicist name and training, if applicable
Classification of professional in charge

Record of calibration for therapy units Type of request: amendment, new, or renewal

Protection survey results, if applicable
Type of industrial radiography program, if applicable

Radiation Safety Officer name, if applicable Contact person
Laser class and type, if applicable Appropriate fee listed in Article 13 schedule

Other licensing and registration requirements
listed in Articles 2, 6, 8,9, and 14

ARTICLE 3. RADIOACTIVE MATERIAL LICENSING
R12-1-303. Radioactive Material Other than Source Material; Exemptions

A. No change.
1. Nochange.
2. Nochange.
B. No change.
1. Nochange.
a. Nochange.
i. Nochange.
ii. Nochange.
iii. No change.

iv. No change.

v. No change.

vi. No change.

vii. No change.
(1) No change.
(2) No change.
(3) No change.

viii. No change.

No change.

No change.

No change.

No change.

No change.

No change.

i. Nochange.

ii. No change.

iii. No change.

iv. No change.

v. No change.

e@roapoT
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vi. No change.
h. No change.
i. Nochange.
ii. No change.
iii. No change.
iv. No change.
2. Nochange.
3. Nochange.
a. Nochange.
b. Nochange.
4. No change.
a. Nochange.
b. Nochange.
Exempt quantities
No change.
No change.
No change.
Sources containing exempt guantities of radioactive material shall not be bundled or placed in close proximity for the
purpose of using the radiation from the combined sources in place of a single source, containing alicensable quantity
of radioactive material.
Possession and use of bundled or combined sources containing exempt quantities of radioactive material in unregis-
tered devices by persons exempt from licensing is prohibited.

ARTICLE 4. STANDARDS FOR PROTECTION AGAINST IONIZING RADIATION

>N

|1

R12-1-401. Purpose

A.

Article 4 establishes standards for protection against ionizing radiation resulting from activities conducted according pur-
suant to licenses or registrations issued by the Agency. These rules regdlations are issued according pursdant to A.R.S.
Title 30, Chapter 4, Arizona-Revised-Statutes; as amended.

The requirements of Article 4 are designed to control the receipt, possession, use, transfer, and disposal of sources of radi-
ation by any licensee or registrant so the total dose equivalent to an individual, including radiation exposure deses result-
ing from all sources of radiation other than radiation prescribed by a physician in the practice of medicine, radiation
received while voluntarily participating in a medical research program, and background radiation, does not exceed the
standards for protection against radiation prescribed in this Article Article4. However, this Article does not limit aething

Article4-shall-be-eonstrued-asHmiting actions that may be necessary to protect health and safety.

R12-1-402. Scope
Except as specmcally provided in other Articles of these rules regdtations, Article 4 applies to persons licensed or registered

by the Agency to receive, poss&ss use, transfer, or d|spose of sources of ionizing radiation. —'Fheh-m&s—m—A—ﬁrelMele—net—appl—y

R12-1-403. Definitions
A= “ALI" means annual limit on intake, the derived limit for the amount of radioactive material taken into the body of an

adult worker by inhalation or ingestion in a year. ALl is the smaller value of intake of a given radionuclide in a year by the
Reference Mawmeference-mathat would result in a committed effective dose equivalent of 0.05 Sv (5 rem) or a commit-
ted dose equivalent of 0.5 Sv (50 rem) to any individual organ or tissue. ALI values for intake by ingestion and by inhala-
tion of selected radionuclides are given in AppendiX&hle I, Columns 1 and-2-efAppendix B

“Class” means a classification scheme for inhaled material according to the maitsniatis of clearance from the lung.
Materials are classified as D, W, or Y, which applies to a range of clearance half-times: for ClassBaygayfsless

than 10 days, for Class W, weelkieeks from 10 to 100 days, and for Class Y, yeéesrs of greater than 100 days (See
Introduction, Appendix B). For purposes of these ruksgutations “lung class” and “inhalation class” are equivalent
terms.

“DAC” means derived air concentration, the concentration of a given radionuclide in air which, if breathed by Reference
Man thereferenree-malor a working year of 2,000 hours under conditions of light work, results in an intake of one ALI.
For purposes of these rulegulatiensthe condition of light work is an inhalation rate of 1.2 cubic meters of air per hour

for 2,000 hours in a year. DAC values are given in AppendikaBle |, Column 3,-efAppendix.B

“DAC-hour” means derived air concentration-hour, the product of the concentration of radioactive material in air,
expressed as a fraction or multiple of the derived air concentration for each radionuclide, and the time of exposure to that
radionuclide, in hours. A licensee or registrant may take 2,000 DAC-hours to represent one ALI, equivalent to a commit-
ted effective dose equivalent of 0.05 Sv (5 rem).
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“Declared pregnant woman” means a woman who has voluntarily mformed the Iicensee or remstrant in writing of the
pregnancy and the estimated date of concepltie . A .

“Deterministic effect” [see “Nonstochastic effect”].

“Dosimetry processor” means an individual or an organization that processes and evaluates individual monitoring devices
in order to determine the radiation dose delivered to the monitoring devices.

“Inhalation class” [see “Class™].

“Lung class” [see “Class”].

“Nonstochastic effect” means a health effect, the severity of which varies with the dose and for which a threshold is
believed to exist. Radiation-induced cataract formation is an example of a nonstochastic effect. For purposes of these rules
regulations “deterministic effect” is an equivalent term and “threshold” means that which if not exceeded, poses no risk
or likelihood of an effect to occur

“Planned special exposure” means an infrequent exposure to radiation received while employed, but separate from and in
addition to the annual occupational dose limits.

“Probabilistic effect” [see “Stochastic effect”].

“Reference Man” means a hypothetical aggregation of human physical and physiological characteristics determined by
international consensus. These characteristics may be used by researchers and public health workers to standardize resul
of experiments and to relate biological insult to a common base. A descriptiehRéférence Man is contained in the
International Commission on Radiological Protection report, ICRP Publication 23, “Report of the Task Group on Refer-
ence Man,” published in 1975 by Pergammon Press, incorperated greiierence and on file with the Agency and the

Office ofthe Secretary of State. This incorporation by reference contains no future editions or amendments.

“Respiratory protective equipment” means an apparatus, such as a respirator, used to reduce an individual’s intake of air-
borne radioactive materials.

“Sanitary Sewerage” means a system of public sewers for carrying off waste water and refuse, but excluding sewage treat-
ment facilities, septic tanks, and leach fields owned or operated by the licensee or registrant.

P “Stochastic effect” means a health effect that occurs randomly and for which the probability of the effect occurring, rather
than its severity, is assumed to be a linear function of dose witllgstnold. Hereditary effects and cancer incidence are
examples of stochastic effects. For purposes of theseragiaations “probabilistic effect” is an equivalent term.

Q- “Very-high Very-highradiation area” means an area, accessible to individuals, in which radiation_levels from radiation
sources external to the bodguld result in an individual receiving an absorbed dose in excess of 5 Gy (500 rad) in one
hour at one meter from_a radiatisource-efradiationr one metefrom any surface that the radiation penetrates. (At very
high doses received at high dose rates, units of absorbed dose, the gray and rad shoylgray-anddad;-are-appropri-
atesrather than units of dose equivalent, sievert and rem)

R- “Weighting factor” wy for an organ or tissue (T) means the proportion of the risk of stochastic effects resulting from irra-
diation of that organ or tissue to the total risk of stochastic effects when the whole body is irradiated uniformly. For calcu-
lating the effective dose equivalent, the values pave:

ORGAN DOSE WEIGHTING FACTORS
Organ or Tissue W
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
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Thyroid 0.03
Bone surfaces 0.03
Remainder 0.302
Whole Body 1.00°

80.30 results from 0.06 for each of five “remainder” organs,
excluding the skin and the lens of the eye, that receive the
highest doses.

b For the purpose of weighting the external whole body dpse,
for adding it to the internal dose, a single weighting factd
w = 1.0, has been specified. The use of other weighting fac-

tors for external exposure will be approved by the Agency on

a case-by-case basis-until-such-time-as-speeific-guidance is
issued

R12-1-404. Unitsand Quantities

A. Eachlicensee or registrant shall use the Standard International (SI) St units becquerel, gray, sievert, and coulomb per kilo-
gram, or the special units curie, rad, rem, and roentgen, including multiples and subdivisions, and shall clearly indicate the
units of all quantities on records required by this Article 4.

B. Thelicensee or registrant shall make a clear distinction among the quantities entered on the records required by this Arti-
cle 4, such as, total effective dose equivalent, total organ dose equivalent, shallow dose equivalent, |ens eye dose equiva
lent, deep dose equivalent, or committed effective dose equivalent.

R12-1-405. Form of Records

A licensee or registrant shall ensure that each Eaeh record required by this Article is 4 shalH-be legible throughout the specified
retention period. The record shall be the original, er a reproduced copy, or amicroform, provided that the copy or microformis
authenticated by authorized personnel and that the microform is capable of producing a clear copy throughout the required
retention period. As an alternative the record may be stored in electronic media capable of with-the-eapabitity-fer producing
| egibleaceurate,-and-complete records during the required retention period. Records, such as letters, drawings, and specifica-
tions, shall include all pertlnent information, such as stamps, initials, and signatures. A licensee or registrant shall maintain
adequate safeguards against tampering with and loss of records.

=

R12-1-406. Implementation
A= Any existing license or registration condition that is more restrictive than this Article 4 remainsin force until amendment
or renewal of the Ilcense or reglstratlon

R12-1-407. Radiation Protection Programs

A. No change.

B. The licensee or registrant shall use, to the extent practical practicable, procedures and engineering controls based upon
sound radiation protection principles to achieve occupational doses and public doses that are as low as is reasonably
achievable (ALARA).

C. Nochange.
D. No change.
1. Nochange:
a. Nochange.
b. Nochange.
2. Nochange.
3. Nochange.

R12-1-408. Occupational Dose Amountsfor Adults
A. Each Fhe licensee or registrant shall control the occupational dose to individual adults, except for planned special expo-
sures required in pursdantte R12-1-413, to the following dose limits:
1. Nochange.
a. Nochange.
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b. Nochange.

2. Theannud limits to the lens of the eye, to the skin, and to the extremities which are:

a. A lensAneye dose equivalent of 0.15 Sv (15 rem), and

b. Nochange.

No change.

The assigned deep dose equivalent and shallow dose equivalent is for the portion of the body receiving the highest expo-

sure determined as follows:

1. The deep dose equivalent, lens eye dose equivalent, and shallow dose equivalent may be assessed from surveys or
other radiation measurements for the purpose of demonstrating compliance with the occupational dose limits, if the
individual monitoring device was not in the region of highest potential exposure, or the results of individual monitor-
ing are unavailable.

2. |f When a protective apron is worn and monitoring is conducted as specified in R12-1-419(B), the effective dose
equivalent for external radiation shall be determined as follows:

a. If When only one individual monitoring device is used and it is located at the neck outside the protective apron,
and the reported dose exceeds 25% pereent of the limit specified in R12-1-408(A), the reported deep dose equiv-
alent value multiplied by 0.3 is the effective dose equivalent for external radiation; or

b. Nochange.

No change.

No change.

No change.

12-1-409. Summation of External and Internal Doses

If athe licensee or registrant isrequired to monitor according to R12-1-419(B) and (C), the licensee or registrant shall add

external and internal doses, and use the sum to demonstrate compliance with dose limits. If the licensee or registrant is

required to monitor only according to R12-1-419(B) or only according to R12-1-419(C), summation is not required to

demonstrate compliance with dose limits. The licensee or registrant may demonstrate compliance with the requirements

for summation of external and internal doses according to subsections (B), (C), and (D). The dose equivalents for the lens

of the eye, the skin, and the extremities are not included in the summation, but are subject to separate limits (See R12-1-

408(A)(2)).

If the only intake of radionuclides is by inhalation, the total effective dose equivalent limit is not exceeded if the sum of

the deep dose equivalent divided by the total effective dose equivalent limit, and one of the following, does not exceed

unity (1 ene):

1. Thesum of the fractions of the inhalation ALI for each radionuclide, or

2. Thetotal number of derived air concentration-hours (DAC-hours) for all radionuclides divided by 2,000, or

3. The sum of the calculated committed effective dose equivalents to al significantly irradiated organs or tissues (T)
calculated from bioassay data using applicable appropriate biological models and expressed as a fraction of the
annual limit. For purposes of this requirement, an organ or tissue is deemed to be significantly irradiated if, for that
organ or tissue, the product of the weighting factors, w, and the committed dose equivaent, Hy 50, per unit intake is
greater than 10% of the maximum weighted value of Hr 5, that is, wrH+ 50, per unit intake for any organ or tissue.

If the occupationally exposed individual also receives an intake of radionuclides by oral ingestion greater than 10% of the

applicable oral ALI, thelicensee or registrant shall account for thisintake and include it in demonstrating compliance with

thelimits.

The licensee or registrant shall evaluate and, to the extent practical, account for intakes through wounds or skin absorp-

tion. The intake through intact skin has been included in the calculation of DAC for Hydrogen-3 and does not need to be

evaluated or accounted for according pursuant to this subsection.

R12-1-410. Deter mination of External Dose from Airborne Radioactive M aterial

A.

B.

Each licensee Licensees-orregistrants shall, when determining the dose from airborne radioactive material, include the
contribution to the deep dose equivalent, lens eye dose equivaent, and shallow dose equivalent from external exposure to
the radioactive cloud. See Appendix B, footnotes 1 and 2.

No change.

R12-1-411. Determination of Internal Exposure

A.

B.
C.

For purposes of assessing dose used to determine compliance with occupational dose equivalent limits, each the licensee
or registrant shall, when required according pursdant to R12-1-419, take suitable and timely measurements of:

1. Concentrations of radioactive materialsin air in work areas;

2. Quantities of radionuclides in the body;

3. Quantities of radionuclides excreted from the body; or

4. Combinations of these measurements.

No change.

No change.
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1. Nochange.

2. Nochange.

3. Nochange.

D. No change.

E. Nochange.
1. Nochange.
2. Nochange.

F.  No change.

G. If When amixture of radionuclidesin air exists, alicensee erregistrant may disregard certain radionuclides in the mixture
if:

1. Thelicensee erregistrant uses the total activity of the mixture to demonstrate compliance with the dose limitsin R12-
1-408 and complies to-earmphy with the monitoring requirements in R12-1-419, and

2. The concentration of any radionuclide disregarded is less than 10% of its DAC, and

3. The sum of these percentages for all of the radionuclides disregarded in the mixture does not exceed 30%.

H. When determining the committed effective dose equivalent, the following information may be considered:

1. Inorder to calculate the committed effective dose equivalent, the licensee erregistrant may assume that the inhalation
of one ALI, or an exposure of 2,000 DAC-hours, results in a committed effective dose equivalent of 0.05 Sv (5 rem)
for radionuclides that have their ALIs or DACs based on the committed effective dose equivalent.

2. For an ALI and the associated DAC determined by the nonstochastic organ dose limit of 0.5 Sv (50 rem), the intake

of radionuclides that would result in a committed effective dose equivalent of 0.05 Sv (5 rem), that is, the stochastic
ALlI, is listed in parentheses in Appendix B, Table I. The licensee er+registrant may, as a simplifying samphing
assumption, use the stochastic ALI to determine committed effective dose equivalent. However, if the licensee or reg-
istrant uses the stochastic ALI, the licensee erregistrant shall also demonstrate that the limit in R12-1-408(A)(1)(b) is
met.

R12-1-412. Determination of Prior Occupational Dose
A. For eachindividual who may enter athe licensee’s or registrant’s restricted area and is likely to receive, in a year, an occu-
pational dose requiring monitoring accordipgrsuanto R12-1-419, the licensee or registrant shall:

1. Determine the occupational radiation dose received during the current year; and
2. Attempt to obtain the records of lifetime cumulative occupational radiation dose.
B. BeforePriertopermitting an individual to participate in a planned special exposure, the licensee or registrant shall deter-
mine:
1. No change
2. All doses in excess of the limits received during the lifetime of the indivicheilding doses received during acci-

3.

dents and emergencies;received-during-the lifetime-of the-indiyialudl

All lifetime, cumulative,occupational radiation doses.

C. In complying with the requirements of subsection {A}-abavé&ensee or registrant shadby.

1.

2.
3.

Accept, as a record of the occupational dose that the individual received during the current year,_ a wsitiaedand
statement from the individual, or from the individual's most recent employer for work involving radiation exposure,
that discloses the nature and the amount of any occupational dose that the individual received during the current year;
and

No change.

No change.

D. No change.

1.

The licensee or registrant shall record the exposure history, as required by subseetion{Anaigeacy Form Y
(available from the Agency) or a similatherclear and legible recordf all the information required by this subsec-

tion. The form or record shall show each period in which the individual received occupational exposure to radiation
or radioactive material and shall be signed by the individual who received the exposure. For each period for which the
licensee or registrant obtains reports, the licensee or registrant shall use the dose shown in_thergqpepdiong

Agency Form Y or itequivalent. For any period in which the licensee or registrant does not obtain a report, the lic-
ensee or registrant shall place a notation on Agency Form_Y equisalent indicating each peridbde-periedf

time for which_there is ndata-are-rotavailable

The licensee or registranti&ensees-orregistrants-aret required to reevaluate the separate external dose equiva-
lents and internal committed dose equivalents or intakes of radionuclides assessed gaaemgiamito the_rules
regulationsin Article 4 in effect before January 1, 1994. Occupatidhather,—occupationadxposure histories
obtained and recorded on Agency Form Y oedsivalent before January 1, 1994, would not have included effective
dose equivalent but may be used in the absence of specific information on the intake of radionuclides by the individ-
ual.

If the licensee or registrant is unable to obtain a complete record of an individual's current and previously accumu-
lated occupational dose, the licensee or registrantshall-assume
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a. In establishing administrative controls under pursuantte R12-1-408(F) for the current year, reduce that the
allowable dose limit for the individual is+edueed by 12.5 mSv (1.25 rem) for each quarter for which records
were unavailable and the individual was engaged in activities that could have resulted in occupational radiation
exposure; and

b. Not subject Fhat the individua to is-het-avaitablefer planned special exposures.

4. The licensee or registrant shall retain current and prior records on Agency Form Y or its equivalent for three years
after the Agency terminates each pertinent license or registration requiring thisrecord. The licensee or registrant shall
retain records used in preparing Agency Form Y or its equivalent for three years after the record is made.

R12-1-413. Planned Special Exposures
A. A licensee or registrant may authorize an adult worker to receive doses in addition to and accounted for separately from
the doses received under the limits specified in R12-1-408, provided that each of the following conditions is satisfied:

1. Nochange.
2. Nochange.
3. Nochange.

a. Informed in writing of the purpose of the planned special exposure; eperation:—and
b. Informed in writing of the estimated doses, and associated potential risks, and specific radiation levels or other

conditions that might be involved in performing the task; and
c. Instructed in the measures to be taken to keep the dose ALARA ir-aceerdanee-with-R12-1-407(B)}, considering
other risks that may be present.

4. Before Prierto permltt| ng an individual to participate in a planned special exposure, the licensee or registrant shall
ascertain aseertains prior doses as required by R12-1-412(B) duringthetifetime-of-the-individual for each individual
involved.

5. Subject to R12-1- 408(B) the licensee or registrant shall not authorize a planned special exposure that would cause an
individual to receive a dose from al planned special exposures and all doses that exceed ir-exeess-of the Himitsto

execeed:
a. Nochange.
b. Nochange.

6. Thelicensee or registrant shall maintain maintains records ef-the-conduet of a planned special exposure in accordance
with subsections (B) and (C) below and submit submits awritten report to the Agency within 30 days after the date of
feHowing any planned special exposure conducted in accordance with this Section, informing the Agency that a
planned special exposure was conducted and indicating the date the planned special exposure occurred and the infor-
mation required by subsection (B) belew.

7. Thelicensee or registrant shall record reeerds the best estimate of the dose resulting from the planned special expo-
sure in the individual’s record and infoirfermsthe individual, in writing, of the dose within 30 days after the
date of the planned special exposure. The dose frplanaed special exposuegpesureshall not be considered in
controlling future occupational dose of the individual accorgiagsuanto R12-1-408(A) but shall be included in

evaluations required by subsections (A)(4) and (ApeEpgraphsA-4—and-5-above

B. No change.
1. For each-use-qflanned special exposuegpesuresthe licensee or registrant shall maintain records that describe:

a. No change.
b. No change.
c. No change.
d. No change.
e. What precautions were taken to assure that doses were miniwgd#gdinedn accordance with R12-1-407(B),
f.  What individual and collective doses were expeetedte+tesult
g. No change.
h. The process through whidfatthe employee involved in the planned special exposure has been informed in

writing of the information contained in subsection (A)éaragraph-(AX3)—abeve

2. The licensee or registrant shall retain the records for three years after the Agency terminates each pertinent license or

registration+requiringtheserecords

R12-1-414. Occupational Dose Limitsfor Minors
The annual occupational dose limits for minors are 10% of the annual occupational dose limits specified for adult workers in
R12-1-408.

R12-1-415. DoseLimitsfor ts-an Embryo or Fetus

A. The licensee or registrant shall ensure that the dose equit@kemtembryo or fetus during the entire pregnancy, due to
occupational exposure of a declared pregnant woman, does not exceed 5 mSv (0.5 rem). Records shall be maintained
according to R12-1-419(D)(4) and (5).

B. No change.
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C. Thedose equivalent to an embryo or fetus is the sum of:
1. The deep dose equivalent to the declared pregnant woman; and
2. The dose equivalent to the embryo or fetus from radionuclides in the embryo or fetus embrye-fetus and radionuclides
in the declared pregnant woman.

D. If by the time the woman declares pregnancy to the licensee or registrant, the dose equivalent to the embryo or fetus has
exceeded 4.5 mSv (0.45 rem), the licensee or registrant is deemed to be in compliance with subsection (A), if the addi-
tional dose eguivalent to the embryo or fetus does not exceed 0.5 mSv (0.05 rem) during the remainder of the pregnancy.

E. A declaration of pregnancy shall remain in effect until the declared pregnant woman withdraws the declaration in writing
or isno longer pregnant.

R12-1-416. DoseLimitsfor Individual Members of the Public
A. Each licensee or registrant shall conduct operations so that:
1. Thetotal effective dose equivalent to any individual member members of the public from the licensed or registered
operation does not exceed 1 mSv (0.1 rem) in a year, exclusive of the dose contribution from the licensee’s or regis-
trants d|sposal of rad|oact|ve materlal |nto sanltary sewerage |n accordance with R12 1-436; and

23 The dose in any unrestncted area from external sources does not exceed 0. 02 mSv (0.002 rem) in any one hour.

B. Registrants possessing radiation machines in operation before August 10, 1994, are exempt from the requirement in sub-
section (A)(1). Operation of these machines shall be conducted so that the total effective dose equivalent to any individual
member of the public does not exceed 5 mSv (0.5 rem) in a year.

C.B-A licensee, registrant, or an applicant for a license or registration may apphfioAgency authorization to operate
with anup-te-amannual dose limit of 5 mSv (0.5 refioy an individual member of the publie-ef5-mSv-(0-5+ehmeFhis
application shall include the following information:

1. An explanatiorBemenstratiorof the need for and the expected duration of operations in excess of the limit in sub-

section (A)abeve and.
2. No change.
3. No change.

D.GA radditionto-therequirements-of-Article-4ligensee or registrant shall comply wihbjeet-to-the-provisions tiie

U.S. Environmental Protection Agency’s applicable environmental radiation protection standards in 40 CFR 190, 1999
Edition, published July 1, 1999 by the Office of Federal Register, National Archives and Records Administration, incor-
porated by reference and on file with the Agency and the Office of the Secretarv of State, contalnlnd no future editions or
amendmentdd-S- y y in Title 40,
gister National
e of State,

E.B-No change.
E.E-Each licensee or registrant shall make or cause to be made surveys of radiation levels in unrestriatetiradiaactive

materials containeih effluents released to unrestricted areas-te-demenstrate-compliance-with-the-doselimitsfor individ-

ualmembers-of the-publiclisted-above
G.=Each licensee or registrant shallshew-coempliance-with-the-annual-dese limitlisted-above by
1. Demonstrate by measurem&wdmeonstrating-by-measuremantcalculation that the total effective dose equivalent
to the individual likely to receive the highest dose from the licensed or registered operation does not exceed the
annual dose limit; or
2. Demonstrat®emenstratinghat:
a. The annual average concentrations of radioactive material released in gaseous and liquid effluents at the bound-
ary of the unrestricted area do not exceed the values specified in Appefdil8)l-ef-AppendixBand
b. No change.
H.&No change.
L.H-Reeerds Each licensee or registrant shall maintain records sufficient to demonstrate compliance with the dose limit for
individual members of the public; and shall retain the records for three years after the Agency terminates each pertinent

license or registrationreguiring-thereeord

R12-1-417. Testing for Leakage or Contamination of Sealed Sources
A. A Fhelicensee in possession of any sealed source_shall essunethat:

1. Each sealed source, except as specified in subsection+{(B) ketested for leakage or contamination and the test
results are received before the sealed source is put into use unless the licensee has a certificate from the transferol
indicating that the sealed source was tested within six months before transfer to the licensee or registrant.

2. Each sealed source that is not designed to emit alpha particles is tested for leakage or contamination at intervals not to
exceed six months or at alternative intervals approved by the Agency, after evaluation of information specified by
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R12-1-311 (D)(2) and (D)(3) ef-theseregulations, or equivalent information specified by an Agreement State, a
Licensing State, or the U.S. Nuclear Regulatory Commission.

3. [Each sedled source that is designed to emit alpha particles is tested for leakage or contamination at intervals not to
exceed three months or at alternative intervals approved by the Agency, after evaluation of information specified by
R12-1-311 (D)(2) and (D)(3). ef-theseregdlations, or equivalent information specified by an Agreement State, a
Licensing State, or the Nuclear Regulatory Commission.

4. Each Fer—eaeh sealed source susoected of damaqe or leakage |sthat—l-s+ee|e|+reel-te-laetested for Ieakage or contarm na-

5. Tests for Ieakage for all sealed SOurces, except brachytherapy sources manufactured to contam radium, areshal-l—lee
capable of detecting the presence of 185 Bq (0.005 pCi) of radioactive material on a test sample. The person conduct-
ing the test shall take teSestsamples-shal-be-takdrom the sealed source or from the surfaces of the container in
which the sealed source is stored or mounted on which-ene-might egpéamination coulde accumulate. For a
sealed source contained in a device, the person conducting the test shalleshtsémples-are-ebtainedhen the
source is in the “off” position.

6. The test for leakage frofer brachytherapy sources containing radisvanufacturedto-contaiRadiumis shall-be
capable of detecting an absolute leakage rate of 37 Bg (0.001 uCi) of Radon-222 in a24Hmnperiod when
the collection efficiency for Radon-222 and its daughters has been determined with respect to collection method, vol-
ume, and time.

7. Tests for contamination from radiuRedivmdaughters arehall-betaken on the interior surface of brachytherapy
source storage containers and shel-becapable of detecting the presence of 185 Bqg (0.005 pCi)_of a radium
Radiumdaughter which has a half-life greater than four days.

A licensee-orregistramteed not perform testsstfor leakage or contamination on the following sealed sources:

No change.

No change.

No change.

No change.

No change.

Sealed sources, except teletherapy and brachytherapy sources, which are stored, not being used, and identified as i

storage. The licensee-erregistrahill, -hewevertest each-suchealed source for leakage or contamination and

receive the test results before any use or transfer unless it has been tested for leakage or contamination within six
months before the date of use or transfer.

Persons specifically authorized by the Agency, an Agreement State, a Licensing State, or the U.S. Nuclear Regulatory

Comm|ssron shaII Derform tests for Ieakaqe or contamlnatron from sealed sé’m%er—leakage—er—ee%ammaﬂon

ouhrwnpE

e, a Licens-
rvices.
A I|censee shall mamtaln for Agency inspection fBas$tresults—shal-bekeph units of becquerel or microcurie-and
cy
The following_isshal-beconsidered evidence that a sealed source is leaking:
1. No change.
2. No change.

3. The presence of removable contamination resulting from the decay of 185 Bq (0.005 uCi) or more of radium.
Radium.

A Fhelicensee-erregistrahall immediately withdraw a leaking sealed source from use and shall take action to prevent

the spread of contamination. The leaking sealed source shall be repaired or disposed of in accordance with this Article

Article4.

Reports A Fhelicensee shall file a repart with the Ageneighin five days-with-the-Agencif the test for leakage or con-

tamination indicates a sealed source is leaking or contaminated. The report shall include the equipment involved, the test

results,and the corrective action taken.

. A Ilcensee shaII marntaln records of the tests for Ieakaqe reqwred in subsecuTeeve(#l@ls—Reeerelsef—tests—ter—leakage
inspection by the

Ageneyfor three years after the records are made
R12-1-418. Surveysand Monitoring

A. No change.
1. No change.
2. No change.
a. No change.
b. No change.

c. No change.
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B. No change.

1. Holding current personnel dosimetry accreditation from the National Voluntary Laboratory Accreditation Program
(NVLAP) of the National Institute of Standards and Technology, according pursdant to NVLAP procedures Proee-
dures published March 1994 as NIST Handbook 150, and NIST Handbook 150-4 published August 1994, Nevember
1990-as-Edition-NISTHHR-4493 by the U.S. Department of Commerce, incorporated herein by reference and on file
with the Agency and the Office of the Secretary of State, containing no future editions or amendments; and

2. Nochange.

No change.

No change.

1. Nochange.

2. The licensee or registrant shall retain each of the following records for three years after the Agency terminates the
each-pertinent license or registration requiringtherecord:

a  Records of the survey results used resdHs-ef-surveys to determine the dose from external sources of radiation
wsed, in the absence of or in combination with individual monitoring data, and provide an H-the assessment of
individual dose equivalents;

b. Records of the measurement and cal culation results resuits-of-measurements-and-caledlations used to determine
individual intakes of radioactive material and used in the assessment of internal dose;

¢. Records showing the results of air sampling, surveys, and bioassays required according pursdant to R12-1-
425(A)(3)(a) and (b); and

d. Records of the measurement and calculation results resuHs-of -measdrements-and-ealedlations used to evaluate
the release of radioactive effluents to the environment.

o0

R12-1-419. Conditions Requiring Individual Monitoring of External and Internal Occupational Dose

A. No change.

B. No change.
1. Nochange.
2. Nochange.
3. Nochange.
4. No change.

a. Nochange.

b. Anindividual monitoring device used for lens eye dose equivalent shall be located at the neck, or an unshielded
location closer to the eye, outside the protective apron.

¢. Nochange.

C. Nochange.
1. Adultslikely to receive, in one year, an intake in excess of 10% of the applicable ALI in Table I, Columns 1 and 2, of
Appendix B; and
2. Nochange.
D. No change.
1. Nochange.

a  The deep dose equivalent to the whole body, lens eye dose equivalent, shallow dose equivalent to the skin, and
shallow dose equivalent to the extremities;

b. Nochange.
¢. Nochange.
d. Nochange.
e. Nochange.
f.  No change.

2. Nochange.

3. Nochange.

4. No change.

5. Nochange.

R12-1-420. Control of Accessto High Radiation Areas
A. A Fhelicensee or registrant shall ensure that each entrance or access point to a high radiation area has one or more of the
following features:
1. A control device that, upon entry into the area, causes the level of radiation to be reduced below the that level at
which an individual might receive a deep-dose equivalent of 1 mSv (0.1 rem) in one hour at 30 centimeters from the
source ef-radiation from any surface that the radiation penetrates;

2. Nochange.
3. Nochange.
B. No change.
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No change.
The licensee or registrant shall establish the controls required by subsections subsection (A) and (C) abeve in away that
does not prevent individuals from leaving a high radiation area.

No change.
1. Nochange.
2. Nochange.

The licensee or registrant is not required to control entrance or access to rooms or other areas in hospitals solely because

of the presence of patients containing radioactive material, provided that there are personnel in attendance who are taking

the necessary precautions to prevent the exposure of individuals to radiation or radioactive material in excess of the estab-

lished limits in Article 4 and te operate in accordance with R12-1-407(B) and the provisions of the licensee’s or regis-
trant’s radiation protection program.

The registrant is not required to control entrance or access to rooms or other areas containing sources of radiation capable
of producing a high radiation area-as-deseribed-in-this-Sdttiba registrant has met all the specific requirements for
access and control specified in other applicable Articles of theseregiglations such as, Article 5 for industrial radiog-

raphy, Article 6 for x-rays in the healing arts, and Articefer particle accelerators.

R12-1-421. Control of Accessto Very-high Radiation Areas

A.

D.

In addition to the requirements in R12-1-42@khalicensee or registrant shall institute measures to ensure that an individ-

ual is not able to gain unauthorized or inadvertent access to areas in which radiation levels could be encountered at 5 Gy
(500 rad) or more in one hour at one meter from a seurce-efradiaticom any surface thahreugh-whichthe radiation
penetrates. This requirement does not apply to rooms or areas in which diagnostic x-ray systems are the only source of
radiation,or to non-self-shielded irradiators.

The registrant is not required to control entrance or access to rooms or other areas containing sources of radiation capable
of producing a very high radiation aress described in subsection (A}-abovkthe registrant has met al-the-specific
requirements for access and control specified in other applicable Articles of thesegulaienrssuch as, Article 5 for

industrial radiography, Article 6 for x rays in the healing arts, and Arti€&#&o® particle accelerators.

Each licensee or registrant shall maintain records of tests made acqarebagnto R12-1-422(B)(9) on entry control

devices for very-higrery-highradiation areas. These records shall include the date, time, and results-ef-edebtsiich
function.

No change.

R12-1-422. Control of Accessto Irradiators (Very-high Radiation Areas)

A.

This Section applies to licensees or registrants with sources of radiation in non-self-shielded irradiators. This Section does
not apply to sources of radiation that are used in teletherajmyjustrial radiography, erioompletely self-shielded irra-
diators in which the source of radiation is both stored and operated within the same shielding radiation barrier and, in the
designed configuration of the irradiator, is always physically inaccessible to any individual and cannot create high levels
of radiation in an area that is accessible to any individual.
A licensee or registrant shall ensure that deatharea in which-there-may-exisidiation levels may excedglexeess-of
5 Gy (500 rad) in one hour at one meter from a source-of radthtidis used to irradiate materials mesktalt-meethe
following requirements:
1. Each entrance or access point shall be equipped with entry control deviedsi¢hat

a. No changes.

b. No changes.

c. No changes.
2. If the control devices requwed in subsection (B)(1) fall to function, add|t|0nal control devices shaII be provided so

v v y v gnction as

a. No changes.
b. Conspicuous visible and audible alarm signals are generated sotthataee-anndividual enteringattermpting
te-enterthe area isware of the hazard The |nd|V|duaI Who enters the very-high radiation area after an alarm sig-

nals, shall bexre ; semtjar with the procesaetiv-
iy and_equipment. Before enterlnd the |nd|V|duaI shaII ensure that a second |nd|V|duaI is present and aware of
the first person’s actiongre W y control
deviees
3. No changes.
a. No changes.
b. Conspicuous visible and audible alarm signals are generated s+tiratepotentially affected individuals are
aware of the hazard. Potentlallv affected |nd|V|duaIs shall notlf)ad%thehcensee or reg|straht—er—at—leastone
reafdhafail-

ure or removal of the phy3|cal barnémmer
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No changes.

Physical radiation barriers that comprise permanent structural components, such as walls, that have no credible prob-
ability of failure or removal in ordinary circumstances need not meet the requirements of subsections (B)(3) para-
graphs-(A)3) and (B)(4) abeve.

6. Thelicensee or registrant shall equip each Each area shal-be-equipped with devices that will automatically generate
conspicuous visible and audible alarm signals to alert personnel in the area before the source of radiation can be put
into operation and in time for any individual in the areato operate a clearly identified control device, which-shal-be
installed in the area, and which can prevent the source of radiation from being put into operation.

7. Thelicensee or registrant shall control each Each area shal-be-contreHed by use of sueh administrative procedures
and sdeh devices asare necessary to ensure that the areais cleared of personnel before prierte each use of the source
of radiation.

8. The licensee or registrant shall check each Each area shal-be-checked by a radiation measurement to ensure that,
before prierte the first individual's entry into the area after any use of the source of radiation, the radiation level from
the source of radiation in the area is below that at which it would be possible for an individual to receive a deep-dose
equivalent in excess of 1 mSv (0.1 rem) in one hour.

9. The_licensee or registrant shall test ¢éimry control devices required in subsectpamagraph(B)(1) above-shall-be
testedfor proper functioning and keep records accordingRecerd-keeping-shal-be-in-aceordance Will2-1-421.

a. Testing shall be conducted befprérto initial operation with the source of radiation on any day, unless opera-
tions were continued uninterrupted from the previous day;

b. Testing shall be conducted befemgoarto resumption of operation of the source of radiation after any uninten-
tional interruption: and

c. No changes.

10 The licensee or registrant shall not conduct operations, other than those necessary to place the source of radiation in ¢
safe condition orteffect repairs on controls, unless control devices are functioning properly.

11. The licensee or registrant shall control elrgry and exit portals that are used in transporting materials to and from
the irradiation area, and that are not intended for use by individuals,—shal-be-cottyetiechwith devices and
administrative procedures-as-amecessary to physically protect and warn against inadvertent entry by any individual
through these portals. Exit portals for irradiated materials shall be equipped to detect and signal the presence of any
uncontainedeeseradioactive material that is carried toward-sachexit and automatically-farevent_uncontained
leeseradioactive material from being carried out of the area.

C. A licensee, registrant, or applicant seeking a license or registration for a source of radésitnees—+registrants; or
appl+ean%s4epheeﬂses—eweg+straﬂeﬂs—fepseu¥ees—ef—mdmmm the purview of subsection (B) thalbeve-whichwill

be used in a variety of positions or in locations, such as open fields or forests, that make it imprgpetictitableto

comply with certain requirements of subsection{(B)-abevesuch-as-thoseforthe-automatic-control-of radiatiorajevels,

apply to the Agency for approval of alternative safety measures. Alternative safety measures shall provide personnel pro-

tection at least equivalent to thhbsespecified in subsection (B)}-abovt least one of the alternative measures shall be
inelgde an entry-preventing interlock contrddased on a measurement of the radiation that ensures the absence of high
radiation levels before an individual can gain access to the area wheegliseurces of radiation are used.

D. A licensee or registrant shall provide thee entry control devices required by subsections (B) andbe¥e-shalt-be
establishedn such a way that no individual will be prevented from leaving the area.

E. No change.

1. Each licensee or registrant shall maintain records of tests made acemrgingnto subsectioparagraphB)(9)
abeveon entry control devices for very-higlery-highradiation areas. These records shall include the-date,aide,
results of each-sudest of function.

2. The licensee or registrant shall retain the records for three_years from thétatdbe record is made.

o~

R12-1-423. Use of Process or Other Engineering Controls
A Fhelicensee or registrashall use process or other engmeerlng controls, sudo@tsinment or ventilation, to contrel-the

concentrations of radioactive material in #ieand comply withas-may-be-required-to-meettherequiremeniBlar1-407.

R12-1-424. Use of Other Controls
When it is not practicgbracticableto apply process or other engineering controls to contratdheentrations of radioactive
material in_theair to values below those that define an airborne radioactivity area, the licensee shall, consistent with maintain-
ing the total effective dose equivalent accordingtaccerdanee-witlRR12-1-407(B), increase monitoring and limit intakes by
one or more of the following means:

1. Control-efaccess;or

2. Limit Limitation-of exposure times,

3. Use-efrespiratory protection equipment, or

4. Use othePthercontrols.
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R12-1-425. Use of Individual Respiratory Protection Equipment
A. If athelicensee uses respiratory protection equipment to limit intakes according pursdant to R12-1-424:

1

6.

Except as provided in subsection (A)(2) paragraphAX2b)-belew, the licensee shall use only respiratory protection
equipment that is tested and certified er-hag-certification-extended-by the National Institute for Occupational Safety

and Health and the Mine Safety and Health Adm|n|strat|on (NIOSH/MSHA). —usr-ng—standards—r—n%@-@FR—Part—l—l—

WhICh there isno schedule for testi ng or certlflcatlon the I|censee shaII submlt an appllcatlon for authonzed use of
the that equipment, including a demonstration by testing, or a demonstration on the basis of reliable test information,
that the material and performance characteristics of the eqw pment are capable of prOV|d| ng the proposed degree of

protection under anticipated conditions of use

No change.

a. Nochange.

b. Nochange.

c. Testing of respirators for operability immediately before prierto each use;
d. Nochange.

e. Nochange.

No change.

a. Nochange.

b. Nochange.

¢. Nochange.

Thelicensee shall advise each respirator user that the user may leave the area at any time for relief from respirator use
in the event of equipment malfunction, physical or psychological distress, procedural or communication failure, sig-
nificant deterioration of operating conditions, or any other conditions that might require sueh relief from respirator
use.

No change.

B. When estimating exposure of individuals to airborne radioactive materials, the licensee may take credit for respiratory
protection equipment used to limit intakes as allowed in pursuantto R12-1-424, provided that the following conditions, in
addition to those in subsection (A) abeve, are satisfied:

1

The licensee selects respiratory protection equipment_from Appendix A, that provides a protection factor that will
afford the user protection from the peak concentration of airborne radioactive material and requires its use when that

gred which peak concentrations of air-
borne radloactlve materlals in the worki ng area are expected to exceed the vaI ues specmed in Appendix B, Tablel,
Column 3. However, if the selection of respiratory protectlon equipment, with a protection factor greater than the
peak concentration, is mconsr stent. with the goal of mai ntal ning the total effectlve dose equwal ent ALARA as SpECi-
fied in R12-1-407(B), a spe
407.B-the licensee may select respiratory protectlon equment Wlth a Iower protectlon factor provided the equip-
ment selection and other controls authorized in R12-1-424 result that-sueh-a-selectionweuld-resdlt in atotal effective
dose equivalent that is ALARA as specified in that-reetstheregquirementsin R12-1-407(B). The concentration of
radioactive material in the air that is inhaled when respirators are worn may be initially estimated by dividing the
average concentration in the air, during each period of uninterrupted use, by the protection factor. If the exposureis
later found to be greater than initially estimated, the corrected value shall be used; if the exposure islater found to be
less than initialy estimated, the corrected value may be used.

No change.
a. Nochange.
b. No change.

C. Inanemergency, the licensee shall use as emergency equipment only respiratory protection equipment that has been spe-
cifically certified or has had certification extended for emergency use by the National Institute for Occupational Safety
and Health and the Mine Safety and Health Administration NIOSH/MSHA.

D. Reperts: The licensee shall notify the Agency in writing at least 30 days before the date that respiratory protection equip-

ment is first used according to subsections (A) or (B) pursuant-te-either R12-1-425{A)-or (B}

R12-1-426. Security of Stored Sources of Radiation

A Fhe licensee or registrant shall secure from unauthorized removal or access licensed or registered sources of radiation that
are stored in unrestricted areas.
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R12-1-427. Control of Sources of Radiation Not in Storage
A. A Fhelicensee shall control and maintain constant surveillance of licensed er+egistered radioactive material that isin an

unrestricted area and that-is not in storage or in a patient.
B. A Fheregistrant shall maintain control of radiation machines that are in an unrestricted area and-that-arenot in storage.

R12-1-428. Caution Signs
A. Standardradiation-symbel: Unless otherwise authorized by the Agency, alicensee or registrant shall use the symbol pre-
scribed by this Section with shaluse the colors magenta, or purple, or black on yellow background as the standard radia-

tion symbol. The symbol prescribed is the three-bladed design as follows:
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RADIATION SYMBOL
1. Cross-hatched areaisto be magenta, er purple, or black; and
2. Thebackground isto be yellow.

_—60°

ndal '. - Notwithstanding the regquirements of subsection (A)
abeve licensees or reglstrants are authon zedto Iabel sources of radiation, source holders, or device components contain-
ing sources of radiation that are subjected to high temperatures, with conspicuously etched or stamped radiation caution
symbols that lack the anewitheut-a color scheme reguired in subsection (A) reguirement.

C. Additional-information-on-signs-and-Habels: In addition to the contents of signs and labels prescribed in this Article 4, the

licensee or registrant shall provide, on or near the required signs and labels, additional information,—as-apprepriate; to
make individuals aware of potential radiation exposures and to minimize the exposures.

R12-1-429. Posting PestirgReguirements

A. A Pesting-of radiation-areas—Fhe licensee or registrant shall post each radiation area with a conspicuous sign or signs
bearing the radiation symbol and the words “CAUTION, RADIATION AREA.”

B. Pesnng—ef—h}gh—radﬁﬁen—a%ea'ﬁhe licensee or registrant shall post each high radiation area with a conspicuous sign or
signs bearing the radiation symbol and the words “CAUTION, HIGH RADIATION AREA” or “DANGER, HIGH RADI-
ATION AREA.”

C. Pesﬂﬂg—ef—vemcy—hig%q—tcadm%reaq—a%ea'she licensee or registrant shall post each very-weg-highradiation area with a
conspicuous sign or signs bearing the radiation symbol and words “GRAVE DANGER, VERY HIGH RADIATION
AREA."

D. Pesting-ofairberneradioactivity-aredde licensee shall post each airborne radioactivity area with a conspicuous sign or
signs bearing the radiation symbol and the words “CAUTION, AIRBORNE RADIOACTIVITY AREA” or “DANGER,
AIRBORNE RADIOACTIVITY AREA.”

E. Pesnng%a#ea&epreem&m#neh%e%ed—mlah&used—%ﬁmmensee shall post each area or room in which
there is used or stored an amount of licensed material exceeding 10 times the quantity ofdissmeetkerial specified
in Appendix C with a conspicuous sign or signs bearing the radiation symbol and the words “CAUTION, RADIOAC-
TIVE MATERIAL(S)” or “DANGER, RADIOACTIVE MATERIAL(S).”

R12-1-430. Posting Exceptions te-Restirg-Reguirements
A. No change.
1. The sources of radiation are constantly attended during these periods by an individual whe pakeautiens nec-
essary to preventthexposure of individuals to sources of radiation in excess-dintiits established in thigrticle
4; and
2. No change.
B. A licensee or registrant is not required to post caution signs in FRReessor other areas in hospitals that are occupied
by patients that have been administered radioactive mﬂeemiet—mqw%ed—te—b&pestaddemﬂh—e&uﬂen—&@qs—puﬁu-

anttoR12-1-429, provided that confinement of the patient is not requirgeiisyantta condition ol the radioactive
material license.

C. Alicensee or registrant is not required to post a caution sigh-iroam or area-is-retrequiredte-be-posted-with-a-caution
sigh because of the presence of a sealed soprogided the radiation level at 30 centimeters from the surface of the
sealed source container or housing does not exceed 0.05 mSv (0.005 rem) per hour.

D. Alicensee or registrant is not reguired to post a caution sigéiroam or are&&net—reqw%ed—te—b&pes%edw&h&eauﬂon

signbecause of the presence of radiation machines used solely for diagnosis in the healing arts.
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R12-1-431. Labeling Containersand Radiation M achines

A.

[©

A Fhe licensee shall ensure that each container of licensed material is labeled with bears a durable, clearly visible tabet

bearing-the radiation symbol and the words “CAUTION, RADIOACTIVE MATERIAL” or “DANGER, RADIOACTIVE
MATERIAL”". The label shall also provide information, such as the radionuclides present, an estimate of the quantity of
radioactivity, the date for which the radioactivigtivity is estimated, radiation levédvels kind of materialkinds—of
materials and mass enrichment, to permit an individadividualshandling or using a containtye-centainersor work-

ing in the vicinity of_a containghe-containersdo take precautions to avoid or minimize exposxgosures

Each licensee shall, befopriorte removal or disposal of aempty, uncontaminated containepntainrersto anunre-
stricted_areaareas remove or deface the radioactive material label or otherwise clearly indicate that the container no
longer contains radioactive materials.

Each registrant shall ensure that each radiation machine is labeled in a conspicuous manner to caution ardniglvidual
cautionsindividyalshat radiation is produced when it is energized.

A licensee shall label each syringe and each vial that contains a radiopharmaceutical, used in the practice of medicine, to
identify its radiopharmaceutical content. Each syringe shield and vial shield shall also be labeled, unless the label on the
syringe or vial is visible when shielded. The label shall indicate the radiopharmaceutical name or its abbreviation, the clin-
ical procedure to be performed, or the name of the person being administered the radiopharmaceutical. Color-coding
syringe shields and vial shields does not meet the labeling requirement.

R12-1-432. Labeling Exemptions te-LabelinrgReguirements

A licensee is not required to label:

1. No change.

2. No change.

3. Containers attended by an individual who takesptieeautions necessary to prevent élposure of individuals to
radiationin excess of the limits established in thysArticle 4;

4. Containers holdlng+h+eh—eentar-rrad|oactlve material that does not exceed the limits for excepted quantlty or article
as defined and limited in 49 CFB
173.403{m)yand-{w)and 173.421 through 173 4244 and are transported packaqed and Iabekhmqspert—aad

éd accordance with 49 CFR-8§8172.403 4i7@.436 through 172.44840, 1999 Edition, pub-
lished October 1, 1999 by the Office of Federal Register National Archives and Records Administration, incorporated
by reference and on file with the Agency and Office of Secretary of State Th|s incorporation by reference contains no

992 by

eference and

future edltlons or amendme d

5. Containers that are accessible only to individuals authorized to hendke-themortowork in the vicinity of the
containers, if the contents are identified to these individuals by a readily available written record. Examples of con-
tainers of this type are containers in locations such as water-filled canals, storage vaults, or hot cells. A licensee shall
retain theFhe record-shall-beretainab long as the containers are in use for the purpose indicated on the record; or

6. No change.

R12-1-433. Proceduresfor Receiving and Opening Packages

A.

B.

Each licensee who expects to receive a package containing quantities of radioactive material in excess of a Type A quan-
tity, as defined in 10 CFR 71.4, 2000 Edition, published January 1, 2000 by the Office of the Federal Register, National
Archives and Records Administration, incorporated by reference and on file with the Agency and the Office of the Secre-

tarv of State contalnlnq no future edltlons or amendmmt@FR—§—74r4—LQQS—Eer|en—pu-bhshedT]anuary4—L993—by the

and on file

wrth#r&@#reeeféeeretary—efétamall make arrangements to receive:

1. No change.
2. No change.
No change.

1. Monitor the external surfaces of a package, labeled with a Radioactive White [, Yellow I, or Yellow Il as specified
in 49 CFR 172.403 and 172.436 through 172.440, 1999 Edition, published October 1, 1999 by the Office of Federal
Regqister, National Archives and Records Administration, incorporated by reference and on file with the Agency and

the Office of the Secretarv of State containing no future edltlons or amend@ﬁe@(éR—§§—1—7—2—493—aﬁd4.—7—2—436
y hives and

fIertiadmac-
tive contamrnatlon unless the package contams only radloactlve materlal in the form of gas or in special form as
defined in R12-1-102-eftheserdjesd

2. Monitor the external surfaces of a package, labeled with a Radioactive White |, Yellow Il, or Yellow Il as specified

49-CFR-88-172.403-and-172-436-through-440.+referiermgbsection (B)(1paragraph-(B}I)abevéor radiation
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levels unless the package contains quantities of radioactive material that are less than or equal to the Type A quantity,
asdefined in 10 CFRPart 71, and referenced in subsection (A) abeve; and
3. Nochange.
C. Thelicensee shall perform the monitoring required by subsection (B) abeve as soon as practical praeticable after receipt
of the package, but not later than three hours after the package is received at the licensee’s facility if it is recgived durin
the licensee’s normal working hours, or not later than three hours_from the begintivegrafxt working day if it is
received after working hours.

D. No change.
1. No change.
2. No change.
E. No change.:
1. Establish, maintain, and retain written procedures for safely opening packages thatea#tmiradioactive mate-
rial isreeeivedand
2. No change.

F. Licensees transferring special form sources in vehicles owned or operated by the licersee-or tegisttdrdm a work
site are exempt from the contamination monitoring requirements of subsectien<B)baib@re not exempt from the
monitoring requirement in subsection (B}-abdeoemeasuring radiation levels that ensures that the source of radgation
still properly lodged in its shield.

R12-1-434. General Requirementsfor Waste Disposal
A. No change.
1. By transfer to an authorized recipient as provided in R12-1-439 or in Article 3 of theseegtistions or to the
U.S. Department of Energy;

2. No change.

3. No change.

4. As authorized accordirgptsuyanto R12-1-435, R12-1-436, R12-1-437, or R12-1-438.
B. No change.

1. No change.

2. No change.

3. No change.

4. Disposal at a land disposal facility licensed accor@inguanto Article 3 of these rulesgulationsor
5. No change.

R12-1-435. Method for Obtaining Approval of Proposed Disposal Procedures
A licensee or applicant for a license may apply to the Agency for approval of proposed procedures, not otherwise authorized in
this Chapter for disposttese-regulations;-te-dispostlicensed material generated in the licensee’s operations. Each applica-
tion shall include:

1. A description of the waste containing licensed material to be disposed of, mcludlng the phy5|cal and chemical proper-

ties that have an impact on risk evaluatiesnd-the A posal;

2. The proposed manner and conditions of Waste disposal;

32 An analysis and evaluation of pertinent information on the nature of the environment;

4.3 The nature and location of other potentially affected facilities; and

54 An analysisAralysesand_procedurerecedureso ensure that doses complse-raintaired-inaceordanaéh R12-
1-407(B), and arwvithin the dose limits in thidrticle 4.

R12-1-436. Disposal by Release into Sanitary Sewer age System
A. No change.

1. No change.

2. The quantity of licensed radioactive material that the licensee releases into the sewer in one month divided by the
average monthly volume of water released into the sewer by the licensee or registrant does not exceed the concentra-
tion listed in_Appendix BTable Ill-ef-AppendixB:

3. If more than one radionuclide is released, the following conditions shall also be satisfied:

a. The licensee shall determine the fraction of the limit in AppendibaBle 111-ef-AppendixBrepresented by dis-
charges into sanitary sewerage by dividing the actual monthly average concentration of each radionuclide
released by the licensee or registrant into the sewer by the concentration of that radionuclide listed in Appendix
B, Table lll-ef-AppendixB; and

b. The sum of the fractions for each radionuclide required by subsection (AX8MaaragraphAX3Ha)abgve
does not exceed unity; and

c. No change.

B. Excreta from individuals undergoing medical diagnosis or therapy with radioactive material are not subject to the limita-
tions contained in subsection (A}-above
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R12-1-437. Treatment or Disposal by Incineration
A licensee shall may treat or dispose of licensed material by incineration only in the amounts and forms specified in R12-1-
438 or as specifically approved by the Agency according pursdant to R12-1-435.

R12-1-438. Disposal of Specific Wastes

A. No change.
1. Nochange.
2. Nochange.

3. 1.85 kBq (0.05uCi), or less, of lodine-125 per gram of medium used in analyzing in vitro laboratory samples and
associated sample holders contaminated during the laboratory procedure.
B. A licensee shall not dispose of tissue, contaminated with radioactive material, acemneiagntto subsection (A)(2)
abevein a manner that would permit its use either as food for humans or as animal feed.
A licensee is authorized to hold radioactive material with a physical half-life of 120 days or less for decay in storage
before disposal in ordinary trash, and is exempt from the requirements of R12-1-434, provided:
Radioactive material held for disposal is permitted to decay for a minimum period of 10 half-lives;
The container of radioactive material is surveyed at its surface with no interposed shielding, before disposal as ordi-
nary trash with a radiation detection survey meter set on its most sensitive scale and appropriate for the type of radia-
tion being detected.
The radioactivity of the container, determined by survey, is less than two times background; and
All radiation labels are removed or obliterated.

1o

N =

I |0

D. G—ReeerdsThe licensee shall maintain records in accordance with R12-1-441.
R12- 1 439 Transfer for D|sposal and Manrf&ets

disposal at a
t existing

A.B-Each shipment of radioactive waste designated for disposal at a licensed low-level radioactive waste disposal facility shall
be accompanied by a shipment manifest as specified in subsectiong&dgFaph{(EX1)-belaw
B.SEach shipment manifest shall include a certification by the waste generator as specified in subsectiparégyehh

C.B-Each person involved in the transfer of waste for disposal or in the disposal of waste, including the waste generator, waste
collector, waste processor, and disposal facility operator, shall comply with the requirements specified in subsection(D)(3)
paragraph-(E}(3)-belaw

D.E-Requirements for manifests atrensfer of low-level radioactive wastefr-dispesat-atand disposal facilities-and-man-

Hests

1. Manifest.The shipment manifest shall contain the name, address, and telephone number of the person generating the
waste. The manifest shall also include the name, address, and telephone number or the name and U.S. Environmental
Protection Agency hazardous waste identification number of the person transporting the waste to the land disposal
facility. The manifest shall also indicate: a physical description of the waste, the volume, radionuclide identity and
quantity, the total radioactivity, and the principal chemical form. The solidification agent shall be specified. Waste
containing more than 0.1% chelating agents by weight shall be identified and the weight percentage of the chelating
agent estimated. Wastes classified as Class A, Class B, or Class C in Appesdctitn -ef-Appendixhall be
clearly identified_by clasas-suehin the manifest. The total quantity of the radionuclides hydrogen-3, carbon-14,
technetium-99, and iodine-129 shall be shown. The manifest required by this paragraph may be shipping papers used
to meet U.S. Department of Transportation or U.S. Environmental Protection Agency regulations or requirements of
the receiver, provided all the required information is included. Copies of manifests required by this Section may be
legible carbon copies or legible photocopies.

2. <ertification. The waste generator shall include in the shipment manifest a certification that the transported materials
are properly classified, described, packaged, marked, and labeled and are in proper condition for transportation
according to the applicable regulations of the U.S. Department of Transportation and the Agency. An authorized rep-
resentative of the waste generator shall sign and date the manifest.

3. Control and Tracking
a. Any radioactive waste generator who transfers radioactive waste to a land disposal facility or a licensed waste

collector shall comply with the requirements in subsections (D)(3)(a)(i) throughs@hidivision{a)y ) -through

{viity. Any radioactive waste generator who transfers radioavtaste to a licensed waste processor who treats

or repackages waste shall comply with the requirements of subsections (D)(3)(a)(iv) throughbg@iiision

@)iv)-through-(v). A licensee shall:

i. Prepare all wastes so that the waste is classified according to Apperfsiectinn l-ef-AppendixTand_is
characterized as required feets—the—wastecharacteristiesrequirementspimendix D, Section |l -ef
AppendixB
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ii. Label each package of waste to identify whether it is Class A waste, Class B waste, or Class C waste, in
accordance with Appendix D, Section 111 Seetiont-of-Appendix-b;

iii. Conduct a quality control program, including manaqement evaluation of audlts to ensure comphance with
Appendix D, Sections Seetien | and |1 ! val
addits,

iv. Prepare shipping manifests to meet the requirements of subsections (D)(1) and (D)(2) Section-+and-H;

v. Forward acopy of the manifest to the intended recipient, at the time of shipment, or deliver the manifest to a
collector at the time the waste is collected, obtaining acknowledgment of receipt in the form of a signed
copy of the manifest or equivalent documentation from the collector;

vi. No change.

vii. No change.

viii. For any shipment shiprents or any portion of a shipment for which acknowledgment of receipt is not has
net-been received within the times set-forth in this Section seetion, conduct an investigation in accordance
with subsection (D)(3)(e) Section-HH—(e).

No change.

i. Acknowledge receipt of the waste from the generator within one week of receipt, by returning a signed copy
of the manifest or equivalent documentation to the generator;

ii. Prepare a new manifest to reflect consolidated shipments; the new manifest shall serve as alisting or index
for the detailed generator manifests. Copies of the generator manifests shall be a part of the new manifest.

The waste collector may prepare a new manifest without attaching the generator manifests, provided the

new manifest contains for each package the information specified in subsection (D)(1) Seetiert. The collec-

tor licensee shall certify that nothing has been done to the waste that would invalidate the generator’s certifi-
cation;

iii. No change.

iv. No change.

v. No change.

vi. For any shipments or any portion of a shipment for which acknowledgment of receipt is not received within
the times-setfoertin this Sectiorseetien conduct an investigation in accordance with subsection (D)(3)(e)
Seetion-Hk(e)

No change.

i. No change.

ii. Prepare a new manifest that meets the requirements in subsections (D)(1) anéfBHeient+-and-II
Preparation of the new manifest reflects that the processor is responsible for the waste;

iii. Prepare all wastes so that the waste is classified according to Apperection 1-ef-Appendix-Dand
meets the waste characteristics requirements in Appen8iciion Il-ef-AppendixD

iv. Label each package of waste to identify whether it is Class A waste, Class B waste, or Class C waste, in
accordance with Appendix D, Section 8kctiont-and-H-of-Appendix-D

v. Conduct a quality control program, including manaqement evaluatlon of gdoditssure compliance with
Appendix D, SectionSeetienl and Il : i
audits

vi. Forward a copy of the new manifest to the disposal site generator or waste collector at the time of shipment,
or deliver_the manifesb a collector at the time the waste is collected, obtaining acknowledgment of receipt
in the form of a signed copy of the manifest or equivalent documentation by the collector;

vii. No change.

viii. No change.

ix. For any shipment or portion of a shipment for which acknowledgment_of receiptis not received within the
times set-forthin this Section, conduct an investigation in accordance with subsection (D)(3)(e$ection-t{e)

No change.

i. No change.

ii. No change.

iii. Notify the shipper, that is, the generator, the collector, or processor, and the Agency when any shipment or
portion of a shipment has not arrived within 60 days after the date tredthece manifest was received.

Any shipment or portion of a shipment for which acknowledgment is not received within the-times-gat forth

this Sectiorseetienshall be

i. InvestigatedBe-investigatedy the shipper if the shipper has not received notification or receipt within 20
days after transfer; and

ii. TracedBe-tracedand reported to the shipper. The investigation shall include tracing the shipment and filing
a report with the Agency. Each licensee who conducts a trace investigation shall file a written report with the
Agency within two weeks of completion of the investigation.
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R12-1-440. Compliance with Environmental and Health Protection Regulations

Nothing in R12-1-434, R12-1-435, R12-1-436, R12-1-437, R12-1-438, or R12-1-439 relieves the licensee from complying
with other applicable federal, state and local regulations governing any other toxic or hazardous properties of materials that
may be disposed of according pursuant to R12-1-434, R12-1-435, R12-1-436, R12-1-437, or R12-1-438 R12-1-439.

R12-1-441. Records of Waste Disposal

A. Each licensee er+egistrant shall maintain records of the disposal of licensed er+registered materials made in accordance
with purstantte R12-1-435, R12-1-436, R12-1-437, R12-1-438, and disposal by buria in soil, including burials autho-
rized before February 25, 1985.*

B. The Fhelicensee orregistrant-shalretain-the records required by subsection (A) shall be maintained for three abevefor

three years after the Agency terminates the applicable each-pertinent license or registration requiringtherecord.

R12-1-442. Agency I nspection of Shipments of Waste

Each shipment of waste to adisposal facility, licensed under R12-1-1302(D)(11), is subject to inspection by the Agency before
prier-te shipment or transportation. The waste shipper shall notify the Agency not less than five working days before prierte
the scheduled shipment or transportation of waste to aef-the-rtentte-transpert-waste-to-the licensed tand disposal facility.

R12-1-443. Reportsof Solen, Lost, or Missing Licensed or Registered Sources of Radiation

A. Ielepheﬂe-repeﬁs Each licensee or registrant shall report to the Agency by telephone as follows:

Immediately after it becomes known to the licensee that licensed radioactive material in an aggregate quantity equal
to or greater than 1,000 times the quantity specified in Appendix C is stolen, lost, or missing under circumstances that
indicate it-appears to the licensee that an exposure could result to individuals in unrestricted areas;

2. Within 30 days after it becomes known to the licensee that licensed radioactive material in an aggregate quantity

greater than 10 times the quantity specified identified in Appendix C is stolen, lost, or missing, and is still missing.

3. Nochange.

B. Writtenreperts: Each licensee or registrant required to make a report according pursdant to subsection (A) abeve shall,
within 30 days after making the telephone report, make a written report to the Agency that contains setting-forth the fol-
lowing information:

1. A description of the licensed or registered source of radiation involved, including, for radioactive material, the kind,
guantity, and chemical and physical form; and, for radiation machines, the manufacturer, model, and serial number,
type, and maximum energy of radiation emitted;

No change.

A statement of disposition, or probable disposition, of the licensed or registered source of radiation rvelved;

No change.

No change.

No change.

C. After filing Subsequent-te-filting the written report, the licensee or registrant shall also report additional substantive infor-
mation on the loss or theft within 30 days after the licensee or registrant learns of the sueh information.

D. The licensee or registrant shall provide the names of |nd|V|duaIs Who may have recewed an exposure to rediation as a
r%ult of an |nC|dent as requi red in subsectlon ( B) ‘ y A y

SO WN

R12-1-444. Reportsof Exposures, Radiation Levels, and Concentrations of Radioactive Material Exceeding

the Limits

A. Repertable-events: |n addition to the notification required by R12-1-445, each licensee or registrant shall submit awritten
report within 30 days after learning of any of the following eeecurrences:

1. Nochange.

2. Nochange.

No change.

No change.

The limits for an embryo or fetus embryeffetus of a declared pregnant woman in R12-1-415;
No change.

Any applicable limit in the license or registration; ef

3. No change.

a. Nochange.

b. Anunrestricted areain excess of 10 times the applicable limit setferthin this Article 4 or in the license or regis-
tration, whether or not this involves an ivelving exposure of any individual to a dose in excess of the limitsin
R12-1-416; e

4, Radlaruon Ievels or concentratlons of radloac’uve mar[erlal in excess of the standards in Fer—Heenseesa&bjeet—tlehe
S dards in

PP T
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CFR 190, 1999 Edition, published July 1, 1999, by the Office of the Federal Reqgister, National Archives and Records
Administration, incorporated by reference and on file with the Agency and the Office of Secretary of State, if thelic-
ensee is subject to these federal standards, or there is alicense condition referencing the 40 CFR 190 standards. This

mcorDoraIlon contar ns no future edltlons or amendments }992—Ed+uen—pubhshed—;lulry—l—]:992—by—me9£ﬁeeef—the

B. No change.
1. Each report required-by-this-Seetion shall contain a description of each individual's exposgeeeribe-the-extent of
exposure-ofindividualto radiation and radioactive material, includiag,applicableppropriate
a. No change.

b. No change.
c. No change.
d. No change.

2. Each report filed accordingprsaantto subsection (Ay-abevehall include for each individual exposed: the name,

Social Security Numbexeceunt-rambernd date of birth. With respect to the limit for the embryo or fetalsrye/
fetusin R12-1-415, the identifiers should be those of the declared pregnant woman. The report shall be prepared so

that this information is stated in a separate and detachable portion of the report.
C. Alllicensees or registrants who make reports accordirgaanto subsection (A}y-abevehall submit the report in writ-
ing to the Agency.

R12-1-445. Notification of Incidents
A. lmmediatenetificationNotwithstanding other requirements for notification, each licensee or registrant shall immediately
report_to the Agencyach event involving a source of radiation possessed by the licensee or registrant that may have
caused or threatens to cause any of the following conditions:
1. No change.
a. No change.
b. A lensAn-eyedose equivalent of 0.75 Sv (75 rem) or more; or
c. No change.
2. No change.
B.3:If the Agency'’s_telephonphenedoes not answer within three minutes, the Duty Officer of the Arizona Department of
Public Safety is to be called and advised of:
The existing radiation emergency,
The need to notify the Radiation Regulatory Agency’s Duty Officer,
The caller’s identity and the name of the affected licensee or registrant,
The location of the incident, and

A telephone number Where the caller can be reael#dmi&r&&radraﬂenemergenew%eﬂﬂeaﬂerkand—aslﬁeﬁeentact

ensee-or regls-

S el SN

; ineiden d_gi i reached
C. B%emy—feueheur—neuﬂeaﬂenEach I|censee or reglstrant shall, W|th|n 24 hours of d|scovery of the event, report to the
Agency each event involving loss of control of a licensed or registered source of radiation possessed by the licensee or
registrant that may have caused, or threatens to cause, any of the following conditions:
1. No change.
a. No change.
b. A lensAn-eyedose equivalent exceeding 0.15 Sv {B5em); or
c. No change.
2. No change.
D.&-The licensee or registrant shall prepare each report filed with the Agency acenndiagnto this Section so that names
of individuals who have received exposure to sources of radiation are stated in a separate and detachable portion of the
report.
E.B-Licensees or registrants shall make the reports required by subsections (A) {B)ebfidye-to-the-Agendyy telephone,
telegram, mailgram, or facsimile.
E.E-The provisions of this Section do not apply to doses that result from planned special exposures, provided the doses from
the planned special exposusach-desesre within the_plannetimits ferplanned-speeial-expesurand are reported
accordingpursuanto R12-1-413.

R12-1-446. Notificationsand Reportsto Individuals
A. Requirements for notification and reports to individuals of exposure to radiation or radioactive material are specified in

R12-1-1004-ef- theseregulations
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Each licensee or registrant shall notify the individual eXDO%d to radlatlon or radioactive materlal in the report to the
Aoencv required i in R12-1 445 Mhen s A v

A Seoarate notlce to the exposed |nd|V|duaI shall be Drovrded no Iater than the date the report is submrtted to the Aqencv
and shall comDIv with R12 1- 1004(A) _ t ! . r A r

R12-1-447. Vacating Premises

A.

If afacility has been used for activities involving radioactive material each licensee shall notify the Agency in writing of

the intent to vacate the facility no less than 45 davs before relinquishing possession or control of the facili |tv Eaehspeeme

If afacility is contaminated with radioactive material, the licensee vacating the facility shall decontaminate it using
Aqgency-approved procedures.
The Agency shall inspect a vacated facility to determine whether it is contaminated with radioactive material.

R12-1-448. Additional Reporting Reguirements

A.

A.
B.

Each licensee shall notify the Agency as soon as possible, but not later than Hrmediately-rettater-than four hours after the
discovery of an event, and take immediate protective actions necessary to avoid exposures to radiation or radioactive
materials that could exceed the limits specified in this Chapter or releases of licensed material that could exceed the limits
specified in this Chapter. For purposes of this Section seetien, event means a radiation accident involving a fire, explo-
sion, gas release, or similar occurrence.
No change.
1. Nochange.

a. Nochange.

b. Involves a quantity of radioactive material greater than five times the lowest annual limit on intake specified in

Appendix B of this Article; and
¢. Nochange.

2. Nochange.
a. Nochange.
b. Nochange.
¢. Nochange.

3. Nochange.

4. No change.
a. Nochange.
b. Nochange.

No change.

1. Nochange.

2. Nochange.

3. Nochange.

4. No change.

5. Nochange.

Each licensee who makes areport required by subsections (A) or (B)-abeve shall submit awritten follow-up report within
30 days of theinitial report. Written reports prepared as required by pursdantte other rules may be submitted to fulfill this
requirement if the reports contain all of the required information in this Section seetion. The licensee shall send the writ-
ten report to the Agency. The report shall include the following:

1. Nochange.
2. Nochange.
3. Nochange.
4. No change.
5. Nochange.
6. Nochange.
R12-1-449. Survey Instruments and Pocket Dosimeters

No change.

No change.

1. Nochange.
2. Nochange.
No change.

C.
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D. No change.
1. Nochange.
2. Nochange.
E. Nochange.
E. Eachlicensee or registrant shall ensure that pocket dosimeters used to show compliance with this Article:

1. Have been evaluated, using a procedure acceptable to the Agency, for proper operation annually, and following
repair, unless a more frequent evaluation is required by license condition. With the exception of electronic pocket
dosimeters, which are exempted from the drift test, the evaluation shall include a check for drift over a 24-hour
period, and

2. Meet the performance criteria listed in R12-1-523(B).

G. Records of personnel dosimeter operational checks shall be maintained for three years.

R12-1-450. Sealed Sourc&Sea-r—ee—Reqw-r—ement—s

A. A licensee shall only receive, possess, and use radioactive materials contained in a sealed source that has been manufac-
tured, labeled, packaged, and distributed in accordance with a specific license for its manufacture and distribution. The
license to manufacture and distribute a sealed source shall be issued by the Agency, U.S. Nuclear Regulatory Commis-
sion, a Licensing State, or another Agreement State.

B.A=Any licensee who possesses and uses sealed sources containing radioactive materia shall follow the radiation safety and
handling instructions approved by the Agency; or follow the radiation safety and handling instructions furnished by the
manufacturer on the label attached to the source, on the permanent container of the sources or in the leaflet or brochure
that accompanies the source, and maintain the instructions in a legible and conveniently available form. If the handling
instructions, leaflet, or brochure is no longer available or a copy cannot be obtained from the manufacturer, the licensee
shall notify the Agency that the source information is no longer available.

Inventories:

1. Aninventory shall be conducted at intervals not to exceed six months, unless a shorter interval is specified by license
condition.

The records of the inventory shall be maintained for three years from the date of the inventory, and shall be available

for inspection by the Agency.

The information recorded shall include:

Thekind and quantity of radioactive material,

The model and serial number of the source or the device in which it is mounted,

The location of the sealed source,

The date of the inventory, and

1o

[~

oo

P 1210 oo

Thesi qnature of the person Derforml ng the mventorv

D.&Any Ilcensee who possesses and uses sealed sources in the practlce of med|C| ne shall conduct a physcal inventory

according to the requirementsin 12 A.A.C. 1, Article 7.

Sealed sources, containing radioactive material, shall not be opened unless authorized by license condition.

Sealed sources and machines, devices, or equipment containing sealed sources shall be used in accordance with proce-

dures described in the manufacturer’s instructions and the safety precautions described in the Nuclear Regulatory Com-
mission Sealed Sources and Device Registry, unless the instructions or precautions conflict with these rules or license
condition.

ARTICLE 5. RABFHAHON-SAREREQUREMENTSFOR INDUSTRIAL RADIOGRAPHIC OPERATIONS

R12-1-501. Limitson Levelsof Radiation for Radiographic Exposure Devices and Storage Containers

A. A licensee shall ensure that radiograpRigdiegraphicexposure devices withreasuringless than 10 centimeters (4
inches) of spacteurinches{10-centimeterBpm the sealed source storage position to any exterior surface of the device
shall have no radiation level in excess of 500 microsievert (50 millirem) per hour at 15 centimeters (6sincghebps

i om any exterior surface of the device.

B. A licensee shall ensure that radiograpRidiegraphicexposure devices withreasuringlO centimeters (4 inches) of
spacefour-inches{10-centimetersy more from the sealed source storage position to any exterior surface of the device,
and all storage containers for sealed sources or for radiographic exposure devichayshadl radiation level in excess
of 2 twe millisievert (200 millirem) per hour at any exterior surface, and 100 microsievert (10 millirem) per hour at one
meter (40 inches}#0-inches{onre—metefjom any exterior surface. The radiation levels specified are with the sealed
source in the shielded position.

[mm
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R12-1-502. Radiographic Equipment Standards and Equipment Failure Notification
A. Each registrant shall ensure that each x-ray machine has Each-xray-machine-shal-beprovided-with a lock designed to
prevent unauthorized use or accidental production of radiation and is shal-be kept locked at all times except when under
the direct surveillance of a radiographer or radiographer’s assistant.
B.2-Exposure devices shdllevices
1l.a. Have aA lock or outer locked container designed to prevent unauthorized or accidental removal of the sealed source
from the shielded position; and
2b- Be Shall-bekept locked when not under the direct surveillance of a radiographer or radiographer’s assistant unless
alternate safety measures approved by the RSO are followed.
C.2.Source storage containers and source chasbafs-Seurce-Storage-Containers-and-Sedrce-Changers
1.a. Have aA lock or outer locked container designed to prevent unauthorized or accidental removal of the sealed source
from its shielded position; and
2b- Be Shall-bekept locked if they contaiwhen-containingealed sources, unless they exeept-whenunder the direct
surveillance of a radiographer or a radiographer’s assistant.
D.&-No change.
1. Each radiographic exposure device, sealed soamcdegll associated equipment shall meet the requirements specified
in American National_Standards InstituBtandardPublication N43.9-1991 (previously N432-1980) “American
Natlonal Standard for Gamma Radiography-Specifications for Design and Testing ApRasitiegical-Safety-for
a8l Edition, published October 24, 199y,

the American National Standards Institute, incorporated by reference and on file with the Agency and the Office of

Secretary of State. This incorporation by reference contains no future editions or amendments. The incorporated

material may be Durchased from the American Natlonal Standards Instltute Inc 1430 Broadway, New York, New

York, 10018} A y-of State

2. In addition to the reqwrements specmed in subsectlon (@}(@graph—ela—ef—flcus—subseetmhe following require-

ments apply to radiographic exposure devices and associated equipment.

a. The licensee shall have available for review documented proof that each device and associated equipment meets
the requirements of R12-1-502(D)@fprementioned-standard

b. The licensee shall ensure that each radiographic exposure devitmlhasveattached to itby-the-usexr dura-
ble, legible, clearly visible label bearing the-fellewing
i. Chemical symbol and mass number of the radionuclide in the device;

ii. Activity and the date on which this activity was last measured;
iii. Model number and serial number of the sealed source;

iv. Manufacturer of the sealed sourcand

v. Licensee’s name, address, and telephone number.

c. The licensee shall ensure that radiograptadiegraphicexposure devices intended for use as Type B transport
containers-mugheet the applicable requirements of 10 CFR 71.51, 2000 Edition, published January 1, 2000, by
the Office of the Federal Register, National Archives and Records Ad ministration, incorporated by reference
and on file with the Agency and the Off|ce of Secretarv of State. ThIS mcorDoratlon by reference contalns no
future edltlons or amendmenris y

he-Office of

d. Moadification of _radiographiery exposure devices and associated equipment is prohibited unless the design of
any replacement component, including source holder, source assembly, contgoigle tubes would not com-
promise the design safety features of the system.

3. In addition to the requirements specified in subsections (D)(1) and (@}ayraphs{1)-and(2)-of this-subsection

the following requirements apply to radiographic exposure devices and associated equipment that allow the source to

be moved out of the device for routine radiographic operatipesation

a. The coupling between the source assembly and the control cablewsttale designed sm-suech-a-manndhat
the source assembly will not become disconnected if positiersekedoutside the guide tube. The coupling
shall be constructed so thatstbe-suech-thdtcannot be unintentionally disconnected under normal and reason-
ably foreseeable abnormal conditions.

b. The device shathustautomatically secure the source assembly when it is retrFae#iedback into the fully
shielded position within the device. This securing system shajlonly be released by means of a deliberate
operation on the exposure device.

c. The outlet fittings, lock box, and drive cable fittings on each radiographic exposure devicesttdle
equipped with safety plugs or covers-whtbht shallmustbe installed during storage and transportation to pro-
tect the source assembly from water, mud, sand, or other foreign matter.

Volume 7, Issue #25 Page 2642 June 22, 2001



Arizona Administrative Register
Notices of Final Rulemaking

d. Each sealed source or source assembly shall must have attached to it or engraved in it, adurable, legible, visible
label with the words: “DANGER-RADIOACTIVE". The label shatustnot interfere with the safe operation of
the exposure device or associated equipment.
e. The guide tube shathusthave passed the crushing tests for the control tube as specified in ANSI N43.9-1991
and a kinking resistance test that closely approximates the kinking forces likely to be encountered during use.
f.  Guide tubes shathustbe used when moving the source out of the device.
g. An exposure head or similar device designed to prevent the source assembly from passing out the end of the
guide tube shalirustbe attached to the outermost end of the guide tube during radiographic operations.
h. The guide tube exposure head connection shadtbe able to withstand the tensile test for control units speci-
fied in ANSI N43.9-1991.
i. Source changers shaflustprovide a system of ensurirgsuringhat the source will not be accidentally with-
drawn from the changer when connecting or disconnecting the drive cable to or from a source assembly.
j-  All newly manufactured radiographic exposure devices and associated equipment acquired by licensees after
January 10, 1992, sha#tustcomply with the requirements of this Section.
k. All radiographic exposure devices and associated equipment in use after January 10, 1986sst@ihply
with the requirements of this Section.
E.B-In addition to the natification requirements in Article 4, each licensee or registrant shall submit a written report within 30
days to the Agency whenever ane or mair¢he following equipment failures occiaiture-events-ecedrs
1. No change.
2. A TFhesource assembly Eeeemesinintentionally disconnected from the drive cable;
3. Any componentdtcempeonentsritical to safe operation of the radiographic exposure device fails to properly per-
form its intended function;
No change.
Personnel overexposure submitted under R12-1-444, involving failure of safety components of radiography exposure
devices, source storage containersrasource changers.
E.E-Each report required in subsection{{&)abeveshall contain the following information:
No change
No change.
Manufacturer and model number of equipment involved initident;
No change.
No change.
No change.
No change.

R12-1-504. Radiation Survey Instruments
A. A Fhelicensee or registrant shall maintain sufficient calibrated and operable radiation survey instruments to make physi-
cal radiation surveys-asquired by this Article and Article 4 of this Chapter. Instrumentation required by this Article shall
have a range-sudhat _allows20 microsievert (2 millirem) per hour through 10 millisievert (1 rem) per hoaatde
measured.
B. No change.
1. Based on the scales and associated energies at which the meter will Bé-esedyiesappropriateforusad at
intervals not to exceed:
a. Three months and after each instrument servicing for instruments used in radiographic operations utilizing sealed
sources—centaining-radioactive-materl
b. No change.
2. So thatSueh-thdaccuracy within plus or minus 20% of the calibration sopsseentcan be demonstrated; and
3. For linear scale instruments, at two points located approximately 1/3 and 2/3 of full-scale on each scale; for logarith-
mic scale instruments, at mid-range of each decade, and at two points of at least one decade; and for digital instru-
ments, at three points between 0.02 and 10 mSv (2 and 1000 mRem) pekthaugr-ormore—widely-separated
ale.
C. Records of the callbratlons shall be retained for three years after the calibration date.

o ks

Nogap,rwdhpE

R12-1-505. Leak Testing, Repair, Tagging, Opening, M odification, and Replacement of Sealed Sources

A. Alicensee shall ensure that thleereplacement of any sealed source fastened to or contaipeehinenth-mounted in
a radiographic exposure device and the leak testing, repair, tagging, operagmodification of any sealed source is
shall-beperformed-enhby persons specifically licensed to do so by the Agency, the U. S. Nuclear Regulatory Commis-
sion, or an Agreement or Licensing State.

B. Each sealed source shall be tested for leakage at intervals not to exceed six months. In the absence of a certificate from ¢
transferor that a test has been made within the six months Ipeferdo the transfer, the sealed source shall nat be used

putinte-useauntil it is tested.
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C. Theleak test shall be capable of detecting the presence of 185 becquerel (0.005 microcurie) of removable contamination.
The leak test for a sealed source in a radiographic exposure device or source changer shall consist of swab testing the exit
port using a procedure submitted in detail as part of the license application. Records of leak test results shall be kept in
units of microcuries or becquerel and maintained retained for three years after the rext-reguired leak test is performed.
D. Any lesk test that whieh reveals the presence of removable contamination radieactivematerial in excess of the amount
specified in subsection (C) abeve shall be considered evidence that the sealed sourceis leaking. The licensee shall imme-
diately Wlthdraw the equi pment involved from use and decontaminate, repair, or dispose shal-eadseit-to-be-decontami-
of it in accordance with this Chapter. The licensee shall file a A report shal-befited
with the Agency within five days after of receiving the results of the test, describing the equipment involved, the test
results, and the corrective action taken.
Each radiographic exposure device using depleted uranium (DU) shielding and an “S” tube configuration shall be tested
for DU contamination at intervals not to exceed 12 months. The analysis shall be performed in accordance with subsec-
tions (A) and (C). Should leak testing reveal the presence of 185 Bg (0.005 microcuries) or more of removable DU con-
tamination, the exposure device shall be removed from service until an evaluation of the wear on the S-tube has been
conducted. The exposure device shall not be used if the evaluation reveals that the S-tube is worn through. DU shielded
exposure devices do not have to be tested for DU contamination while in storage. However, before using or transferring a
radiographic exposure device, the device shall be tested for DU contamination if it has been stored for more than 12
months. Records of the DU leak test shall be maintained in accordance with subsection (C). Licensees will have three
months from the effective date of this rule to comply with the DU leak testing requirements in this subsection.
E.EA sealed source thathich is not fastened to or contained in a radiographic exposure device or source changer shall have
permanently attached to it a durable tag at least 2.5 centimeters (b+echmeh-(2-5-centimetersjjuare bearing the pre-
scribed radiation caution symbol in conventional colors, magenta or purple on a yellow background, and at least the
instructions: “DANGER - RADIOACTIVE MATERIAL - DO NOT HANDLE - NOTIFY CIVIL AUTHORITIES IF
FOUND".

R12-1-507. Utilization L ogstegs
Each licensee or registrant shall maintain current logs, which shall be retainbreéoyears from the date of the recorded
event and which shoshewsthe following information for each source of radiation:

1. A description, including make, model, and serial nunibemake-and-modelnumber each radiographic exposure

devicesource-of radiationr storage container in which a source of radiatiensealed-soeurde located;

2. The identity of the radiographer to whom the source of radiatiassigned;

3. Locations where the source of radiation wssd and dates of use; and

4. No change.

Im

R12-1-508. Inspection and Maintenance of Radiographic Exposure Devices, Transport and Storage Container s, Asso-

ciated Equipment. Source Changers, and Survey | nstruments

A. EachFhelicensee shall perform visual and operability checks on radiographic exposure devices, transport and storage
containers, associated equipment, source changers, and survey instefiaekfsrdefects-ior damage
e*pesu%e—dewees—stemge—em%mne%s—and—se&ree—ehm_ prier-to use each day the equipment is used. Survey
instrument operability checks shall performed using a check source.

B. Each¥helicensee shall perform inspection and maintenance on radiographic exposure devices, transport and storage con-
tamers assomated equmment source changers, and survey instresndatt-a-program-forinspectionand-maintenance

; hetnigéesvals not to exceed three months and

before their initial use to ensueepriorto-thefirstuse-thereafterto-asgumeper functioning of components important to
safety. All parts shall be maintained in accordance with the licensee’s written procedunesnaifiaicturer’s specifica-
tions. Records of inspection and maintenance shall be retained for three years from the date the record is made

C. If any inspection reveals defectsdamage to components critical to radiation safety, the radiographic exposure devices,
transport and storage containers, associated equipment, source changers, or survey indevieestiall be removed
from service until repairs have been made.

R12-1-509. Permanent Seated-Sedree Radiographic I nstallations
A licensee or registrant shall ensure that a permanent radiographic |nstﬂlaw9&nem—rad+egmphremstaﬂaﬂens—WMN
ing high radiation area entrance controls of the types described in R12-1-420(Ashedletdseo-medthe following require-
ments:
1. Each entrance that is used for personnel access to the high radiation area in a permanent radiographic installation
shall have both visible and audible warning signals to warn pecadhs presence of radiation. The visible signal
shall be activated by radiation whenever the source is exposed. The audible signal shall be activetsthhy
attemptis+rade enter the installation while the source is exposed; and
2. The control device or alarm system shall be tested for proper operation at the beginning of each workday the installa-
tion is usecbct—the—beg#wngﬁf—eaebruﬁecords of theuehtests shall be retained for three years from the date the
record is made
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R12-1-510. Operating Personnel Reguiements
Each licensee and reqgistrant shall provide, at least as-a-minimum, two radiographic personnel for each radiographic exposure

devicein usefor any industrial radiography conducted at alocation other than at a permanent radiographic install ation faeHty
(shielded room, bay, or bunker) meeting the requirements of R12-1-509(1). If one of the personnel is a radiographer’s assis-
tant, the other shall be_a certifieatliographer authorized by the license.

R12-1-511. License and Registration Application Reguirermentsfor Industrial Radiogr aphy
If a licensee has satisfied the licensing requirements-setifioRh2-1-309, the Agency shall issue a specific license or regis-
tration for industrial radiography if:
1. The applicant has a program to provide the instruction specified in R12-1-521 for radiographers and if applicable, a
program to provide instruction to enclosed radiography x-ray machine opefidterapplicant shall submit to the
Agency a schedule or description of the training progranmvthagh specifies the:

a. No change.

b. No change.

c. No change.

d. Means of testing to be used by the licensee or registrant to determine a radiographer’s or an assistant radiogra-

pher’s knowledge and understanding afid ability to comply with the Agency’s rules and licensing require-
ments, and the operating and emergency procedures of the applicant.

2. No change.

3. The applicant has an internal inspection program adequate to essurethat Agency rules, Agency license and
registration provisions, and the applicant’s operating and emergency procedures are followed by radiographers and
radiographer’s assistants, and enclosed radiography x-ray machine opdtagonsspection program shall include
the internal inspections at intervals not to exceed three months and inspection record retention for two years;

4. No change.

5. The sealed source radiographer applicant who desires to conduct leak tests has established procedures to be followec
in leak testing sealed sources for possible leakage and contamination and submits to the Agency a description of the
suehprocedures including:

a. No change.

b. No change.
c. No change.
6. No change.

R12-1-512. Repeated Radiation Safety Officer

A. Each licensed or registered industrial radiography operation shall have a Radiation Safety Officer. The Radiation Safety
Officer (RSO) shall oversee radiation safety activities to ensure they are being performed in accordance with state statutes
and rules.

B. The minimum qualifications, training, and experience for an industrial radiography RSO are as follows:

1. Completion of the training and testing requirements in R12-1-521;

2. Completion of one year (2000 hours) of practical experience as a qualified radiographer in industrial radiographic

operations; and

3. Completion of training approved by the Agency in the establishment and maintenance of a radiation safety program.

The Agency shall consider a candidate if the candidate has training and experience in the field of ionizing radiation, dif-

fering from the training and experience in subsection (B), and has had formal training with respect to the establishment

and maintenance of a radiation safety program.

An RSO shall:

|.O

[©

1. Establish, oversee, and review all operating, emergency, and ALARA procedures as required by R12-1-407;

2. Oversee and approve all phases of the training program for radiography personnel, ensuring that appropriate and
effective radiation protection practices are taught;

3. Ensure that required radiation surveys and leak tests are performed and documented in accordance with these rules
and take corrective measures if levels of radiation exceed established limits;

4., Ensure that personnel monitoring devices are calibrated and used properly by occupationally-exposed personnel, that
records are kept of the monitoring results, and that timely notifications are made as required by R12-1-444; and

5. Ensure that operations are conducted safely and institute corrective actions, including cessation of operations when

necessary.
E. _Licensees and registrants have six months from July 1, 2001, to meet the requirements of subsections (B) and (C).

R12-1-521. Reguirements—for—Radiegraphers—and—Radiegraphers—AssistantRadiographer and Radiographer’s
Assistant Qualifications, Radiographer Certification, and Audits

A. A Fhelicensee or registrant shall not permit any individual to act as aradiographer until the sueh individual:
1. Nochange.
a. Nochange.

June 22, 2001 Page 2645 Volume 7, Issue #25



Arizona Administrative Register
Notices of Final Rulemaking

i Nochange.

ii. Nochange.

iii. Significance of radiation dose, radiation protection standards, and biological effects of radiation;
1) Radiation-protection-standards
{2) Biolegica-effectsof radiation

iv. No change.
v. Methods of controlling radiation dose by minimizing working time, maximizing working distance, and use

fshleldlng,

b. No change.
i. Useof radlatlon survey instruments, including their operation, calibration, and limitations;

ii. No change.
iii. Use of personnel monitoring equipment, including film badges, thermoluminescent dosimeters, alarm rate
meters, and direct reading dosimeters;
&) Fitmbadges
{2 Fhermoluminescent-desimeters
3} Alarmingand-directreading-desimeters
¢. Nochange.
i. Nochange.
ii. No change.
iii. No change.
iv. No change.
d. Nochange.
e. Nochange.
f.  No change.
2. Nochange.
3. Nochange.
4. No change.
No change.
1. Nochange.
2. Nochange.
3. Nochange.
C. A licenseeor registrant shall not permit an individual to act as an industrial radiographer until the individual is certified by
passing the certification examination provided by the Conference of Radiation Control Program Directors (CRCPD), or
any other radiographer certification examination the Agency deems equivalent. The licensee or registrant shall provide the
Agency with proof of a candidate’s passing score on the certification examination if the licensee or registrant is requesting
that the candidate be added as an authorized user, and the proof of a passing score shall be maintained at the job site whe
a radiographer is performing field radiography. An uncertified individual may act as a radiographer until October 1, 2001.
After October 1, 2001, an individual is no longer authorized to use radioactive material unless the individual is certified
under this subsection.
D.&-Each licensee or registrant shall retain records of training and testing which demonstrate that the requirements of this rule
are met for each radiographer and radiographer’s assistant.
E.B-Each licensee or registrant shall conduct an internal audit program to ensure that the rules of this Chapter, the conditions
of the license, and the-licenseeerating and emergency procedures are followed by each radiographer and radiogra-
pher’s assistant. The audit program shall include:

B.

1. No change.
2. No change.
3. No change.

R12-1-522. Operating and Emergency Procedures
A thelicensee’s or registrant’s operating and emergency procedures shall include, at minimum, the fiikinictipns—fer
atleastthe-following

1. Methods used to maintain individual radiation exposure below the limits in Article 4, “Standards for Protection

Adgainst Radiation” when handling and using sources of radid#ierhandling-and-use-of sources-of radiation-to be
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estab%hed—m#ﬂel%&anda#ds—fe##e&eeﬂe;%g&asp%dﬁnon”

No change.
No change.
Methods and occasions for locking and securing radiographic exposure devess-ofradiatioand storage con-

tainers;

No change.

Transportation to field locations, including packing of sources of radiation and storage containers in the vehicles,
posting and placardingf vehicles, and control of sources of radiation during transportation;

No change.
The procedure for notifying the Agenpyeperpersenm the event of an accident;
No change.

10. No change.

R12-1-523. Personnel Monitoring Control

A. A Thelicensee or registrant shall not permit any individual to act as a radiographer or as a radiographer’s assistant unless,
at all times during radiographic operations, each individual wears on the trunk of tha wdgt-reading pocket dosim-
eter,-eithera film badge or a thermoluminescent dosimeter (TLD), and an altwmmingrate meter at all times during
radiographic operations. For permanent radiographic installations where other appropriatelatesimeg warning
devices are in routine use, the wearing of an atdesmingrate meter is not required.

B. No change.

1.

C. No
1.
2
3

4,

Pocket dosimeters shall:

a. _Meet the criteria in American National Standards Publication N13.5-1972, “Performance Specifications For
Direct Reading and Indirect Reading Pocket Dosimeters for X- and Gamma Radiation,” 1972 Edition, published
December 9, 1971, by the American National Standards Institute, incorporated by reference and on file with the
Agency and the Office of the Secretary of State. This incorporation by reference contains no future editions or
amendments. The incorporated material may be purchased from the American National Standards Institute, Inc.
1430 Broadway, New York, New York, 10018.

b. Have a range of 0to 2 m|II|S|everts (200 mRem)

“Performance
O A 0 Ga a ion;>1972 Edi-
D 9 v i latio i ircerpo d-by-reference and on

' : 0 i oulomb/kg

No change

At As a minimum, pocket dosimeters shall be recharged and initial use readings recorded:

a. No change.

b. Before beginning radiographic operations on any subsequent calendar day (if the source of radiation has not been
checked back into an authorized storage locatitsh

If Wheneverradiographic operations are concluded for the day, final use readings on pocket dosimeters shall be

recorded and the accumulated occupational doses for that day determined and recorded.

If an individual's pocket dosimeter is discharged beyond its range (for example, goes “off scale”), industrial radiogra-

phy operations by that individual shall be discontinued until the individual's film badge or TLD has been processed.

The individual shall not return to work with sources of radiation until a determination of the individual's radiation

exposure-te-the-individudlas been made.

Pocket dosimeters shall be checked for correct response to radiation at periods not to exceed one year. Acceptable

dosimeters shall read within plus or minus 288846 of the true radiation exposure. Records of pocket dosimeter

response shall be maintained for th@gears_after the record is madsthe licensee-orregistrantfor-Agency

Records of pocket dosimeter readings of personnel exposure shall be maintained for two years after the record is
madeby-the-licensee-orregistrantfor- Ageney-iaspectlbthe dosimeter readings were used to determine external
radiation dose (for example, no film badge or TLD exposure records exist), the records shall be maintained according
to R12-1-41%ntiHhe-Ageney-autherizes-disposal

o change.

No change.

No change.

If a film badge or TLD ish lost or damagedilm-badge,-orF-D-shallresultithe worker affected shall ceagis-
eontingirgwork |mmed|ately until a replacement film badge or TisDprovided and the exposurecisiculated for

the time period from issuance to loss or damage.

No change.
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D. Alarm Alarmingrate meters:
1. Each alarm alarming rate meter shall be tested have-afunetiontest to ensure that the audible alarm functions isfune-

tiening properly before prierte use at the start of each work shift.

2. Each alarm alarming rate meter shall be set to give an alarm at a preset dose rate of 5 millisieverts 129-mierecoutombf
kg/hr (500 mRem miHireentgen/ hr).

3. Each alarm alarming rate meter shall require special means to change the preset alarm function.

4. Each darm alarming rate meter shall be calibrated at periods itervals not to exceed one year for correct response to
radiation. Acceptable rate meters shall give an alarm within plus or minus 20% of the true radiation dose rate.

5. Records of adarm alarming rate meter calibration shall be maintained for two years for Agency inspection from the

date the record is made. by-theticensee orregistrant for- Agency-taspection:
R12-1-524. Supervision of Radiographer’s Assistantsradiographers—assistants

If Whenever a radiographer’s assistant uses radiographic exposure devices, associated equipe#et] sources-orrelated
Ior conducts radiation surveys required by R12-1-533 to determine that the sealed source has returned to
the shielded position after an exposure, the radiographer’s assistant shall be under the personal supervision of a radiographer

R12-1-531. Security
During each radiographic operation, the radiographer or radiographer’s assistant shall maintain centiineciugsualsur-
veillance of the operation to protect against unauthorized entry highaadiation areareasas defined in Article 1, unless
exeept
1. TheWhere-thehigh radiation area is equipped with a control device or an alarm system as predeséesedn
R12-1- 420(A), or
2. TheWhere-thehigh radiation area is locked to protect against unauthorized or accidental entry.

R12-1-533. Radiation Surveys sarveys and Survey Recor ds sarvey+ecerds
A. A licensee or registrant shall provide and usédateast one calibrated and operable radiation survey instrument, as

described in R12-1-504,-shall-be-available-and asedch site where radiographic exposures are made and at each stor-
age area when an exposure device, storage contairsgraled source is placed in storage.

B. A radiographer or radiographer’s assistant shall condeataey with a radiation survey instrument-shal-be-nafthy
each radiographic exposure to determine that the sealed source has been returned to its shielded position. The entire cir:
cumference of the radiographic exposure device shall be surveyed. If the radiographic exposure device has a source guide
tube, the survey shall include the guide tube.

C. A radiographer or radiographer’s assistant shall condpbitsicalradiation survey-shalHbe-matte determine the expo-
sure levels from a sealed source if the sealed source hatiaetre-sealed-seurce-has-besturned to its shielded posi-
tion and theat-any-time-aadiographic exposure deviceptaced in a storage area. The entire circumference of the
radiographic exposure device shall be surveyed.

D. Records of al-physicahdiation surveys performed with a survey meteregsired in this Articleshall be retained for
three years after completion of the survey, except that records of a survey to determine an individual's dose shall be
retained for the period of time specified in R12-1-418(Dp@yranently

R12-1-534. RecordsReguired at Temporary Job Sites regtired-at-temperaryfeb-sites

Each licensee or registrant conducting industrial radiography at a temporary job site shall inaweihie following records
availableat that site:

1. A copy of theCepy-ofappropriate license or registration certificate;
2. No change.
3. No change.
4. Survey records required ungmsrsuanttdr12-1-533 for the period of operation at the site;
5. Daily dosimeter records for the period of operation at the-site; and
6. The latest instrument calibration and leak test record for specific devices in use at the site, or instead of the instrument
calibration record, a legible label detailing the calibration results affixed to the instrument by the licensed person per-
forming the calibration; angd
7. A radiographer certification card, or other proof of certification, for each radiographer working at the temporary job
site.
R12-1-541. Enclosed Radiography Using X-ray Machines
A. No change.

1. The registrant shall make, or cause to be made, an evaluation of each certified and certifiable cabinet x-ray system, at
intervals not to exceed 12 months, to determine conformance with the standards for certified and certifiable cabinet x-
ray systems defined in Article 1. Records_of sisehevaluations shall be retained for three years from the date of
their creation; and

2. Physical radiation surveys shall be performed with a survey instrument appropriate for the energy range and levels of
radiation to be assessed and calibrated within the preceding 12 months.
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B. Theregistrant shall ensure that cabinet Cabinet x-ray systems not exempted in subsection (A)-abeveshalt comply with the
recordkeeping requirements of this Article and the following special requirements:

1

5.

Radiation levels measured at 5 centimeters (2 inches) we—meh@-(ﬁ%eem-meters) from any accessible exterior sur-
face of the enclosure shall not exceed 50 microsievert (0.5 milliroentgen) in one hour for any combination of techni-
cal factors (i.e., mA, kVp);

Access to the interior of the enclosure shall be possible only through interlocked doors or panels that whieh allow
production of radiation only when all interlocked sueh doors or panels are securely closed. Opening any point of
access shall result in immediate termination of radiation production, and subsequent reactivation of the x-ray tube
shall only be possible at the control panel;

Visible warning signals that whieh are activated only during production of radiation shall be provided at the control
panel and at each point of accessto theinterior of the enclosure;

The registrant shall make, or cause to be made, evaluations of each x-ray system to determine conformance with this
Article, before placing the x-ray prierte-sdeh system systems into use and thereafter at intervals not to exceed three
months. Records of the sueh-eval uations shall be retained for two years, and

Physical radiation surveys to satisfy the requirements of subsection (B)(4) shall be performed only with instrumenta-
tion meeting the requirements of R12-1-504.

C. The registrant shall ensure that shielded room x-ray systems shalt comply with the recordkeeping requirements of this
Article and the following special requirements;

1. Nochange.

2. Accesstotheinterior of ashielded x-ray room shall onIy be poss bIe through doors or panels Wh| ch are interlocked.
Radiation production shall be possible only so-inte : e when al inter-
locked sueh doors and panels are securely closed. Openi ng of any mterlocked access poi nts shall result in immediate
termination of radiation production, and subsequent reactivation of the x-ray tube shall only be possible at the control
panel;

3. Each access point shall be provided with two interlocks, each on a separate circuit so that failure of oneinterlock will
not affect the performance of the other;

4. No change.

5. Theregistrant shall make, or cause to be made, evaluations of each shielded room x-ray system before priorto plac-
ing the system into use and thereafter at intervals not to exceed three months to determine compliance eenfermation
with this Article. Records of the sueh evaluations shall be retained for two years.

6. Radiation Physical-radiation surveys performed to determine exposure shall be performed enty with instrumentation
that meets meeting the requirements of R12-1-504;

7. Electrical interlocks and warning devices shall be inspected for proper operation at the beginning of each period of
use, and records resutts of the these inspections shall be prepared deedmented and retained for two years,

8. Theregistrant shall not permit any individual to operate an x-ray machine for shielded room radiography unless that
individual has received a copy of, and instruction in, the operating procedures and has demonstrated competence in
the safe use of the sueh equipment;

9. Nochange.

10. No change.

11. No change.

a. Nochange.
b. Nochange.
12. No change.
ARTICLE 6. USE OF X-RAYSIN THE HEALING ARTS
R12-1-612. ve Computerized Tomographic Sys-
tems

A= Equipment
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Definitions:

1. “CT” means computerized tomography.

2. “CT conditions of operation” means all selectable parameters governing the operation of a CT including, but not lim-
ited to, nominal tomographic section thickness, and technique factors.

3. “CTDI" means computed tomography dose index, the integral of the dose profile along a line perpendicular to the
tomographic plane divided by the product of the nominal tomographic thickness and the number of tomogram pro-
duced in a single scan.

4. “CTN” means CT number, the number used to represent the x-ray attenuation associated with each elemental area of
the CT image.

5. “Dose profile” means the dose as a function of position along a line.

6. “Elemental area” means the smallest area within a tomogram for which the x-ray attenuation properties of a body are
depicted.

7. “Multiple tomogram system” means a CT system that obtains x-ray transmissions data simultaneously during a single
scan to produce more than one tomogram.

8. “Nominal tomographic section thickness” means the full width at half-maximum of the sensitivity profile taken at the
center of the cross-section volume over which x-ray transmission data are collected.

9. “Reference plane” means a plane that is displaced from and parallel to the tomographic plane.

10. “Scan” means the complete process of collecting x-ray transmission data for the production of a tomogram.

Facility: A reqgistrant shall ensure that a CT facility has:
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An operable two-way communication system between the patient and the operator in each CT room.
A viewing system that will allow the operator to continuously view the patient from the control panel during each
examination. If the viewing system malfunctions the CT shall not be used until the viewing system is repaired.

Equipment. A registrant shall ensure that:

1

2.

oo

[© |07 [~

oo
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There is a means to terminate x-ray exposure automatically in the event of equipment failure by:

a De-energizing the x-ray source; or

b. Shuttering the x-ray beam.

The equipment shall provide the operator the ability to terminate the x-ray exposure at any time during the examina-

tion, provided the scan or series of scansis greater than 1/2 second duration.

a If an operator terminates an x-ray exposure, the operator shall reset the CT conditions of operation before the ini-
tiation of another scan.

b. _A visible signal shall indicate when an x-ray exposure has been terminated because of equipment failure.

A means is provided to permit visual determination of the tomographic plane for a single tomogram system, or the

location of areference plane offset from a single tomograph or multiple tomogram system.

a |If alight sourceis used to satisfy this requirement, it shall provide illumination of the tomographic plane or ref-
erence plane under ambient light conditions.

b. The difference between the actua plane location and the indicated location of a tomographic plane or reference

plane shall not exceed 5 millimeters.

The deviation of indicated scan increment versus actual increment shall not exceed plus or minus one millimeter

with any mass from 0 to 100 kilograms resting on the patient support device.

The control panel and gantry provides avisual indication, if x-rays are produced.

Emergency buttons and switches are marked by function.

Parameters of CT operation used during a patient examination are visible to the operator upon initiation of the scan. If

an operational parameter is not adjustable by the operator, this subsection may be met by indicating on the control

panel the parameter is not adjustable by the operator.

Radiation exposure does not exceed 100 mR in one hour at one meter in any direction from the tube port of an oper-

ating CT.

The angular position or positions where the maximum surface CTDI occurs is identified to allow for reproducible

positioning of a CT dosimetry phantom, except in those cases where the x-ray tubes are designed to move, in which

case, the maximum dose and associated tube position shall be evaluated according to manufacturer recommendations.

|©

Operating Procedures. A registrant shall ensure that:

1

3.

m

Operating procedures are available at the control panel, or by electronic means, regarding the operation of a CT and

evaluation of a CT’s operation.

The operating procedures contain the following information:

a. A copy of the latest evaluation of the CT’s operation, to include output for each CT procedure, performed by a
qualified expert;

b. Instructions on the use of the CT performance phantom by the qualified expert, a schedule of guality control tests
with the results of the most recent guality control test, and the allowable variations for the indicated parameters;

c. The distance in millimeters between the tomographic plane and the reference plane if a reference plane is used;
and
d. A current technique chart containing the CT’s operating parameters, if applicable, and a procedure for determin-

ing whether a CT has been performed according to instructions of a physician.
If the evaluation of the CT’s operation or gquality control test identifies a parameter exceeding the tolerance estab-
lished by a qualified expert, the use of a CT for patient examination is limited to those uses established in written
instructions from the qualified expert.

Quality control tests. A registrant shall have a written quality control test procedure, developed by a qualified expert, and

ensure that the quality control test procedure:

1.

@

I~

Incorporates the use of a CT performance phantom that indicates:
a. Contrast scale;

Nominal tomographic section thickness;

Resolution capability of the system for low and high contrast objects; and

The mean CTN for water or other reference materials;
included in the evaluation of the CT’s operation and that the interval and system conditions are specified by the
registrant’s qualified expert.
Includes obtaining quality control test images with the CT performance phantom using the same processing mode and
CT conditions of operation that are used to perform the evaluation of the CT’s operation.
Requires that images obtained under subsection (E)(3) be retained until a new evaluation of the CT'’s operation is per-
formed.

b.
C.
d.
Is
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5. Requires the quality control test procedure and records of quality control tests performed be maintained for three
years for Agency inspection.

Evaluation of a CT’s operation. A registrant shall ensure that:

1. The evaluation of a CT’s operation is performed by, or under the direct supervision of, a qualified expert who is phys-
ically present at the facility during the evaluation of the CT'’s operation.

2. The evaluation of a CT's operation:
a. Is performed before initial patient use and annually (within two months of the annual due date) and after any

change or replacement of components that could, in the opinion of the qualified expert, cause a change in radia-

tion output; and
b. Shall measure the CTDI in a dosimetry phantom along the two axes specified in subsection (F)(4)(b).

[T

3. _The evaluation of a CT'’s x-ray system is performed with a calibrated dosimetry system that:
a. Has been calibrated using a method that is traceable to the National Institute of Standards and Technology
(NIST), and
b. Has been calibrated within the preceding two years.
4. CT dosimetry phantoms used in determining radiation output meet the requirements specified by the CT manufac-
turer or a qualified expert who is responsible for maintaining proper operation and:
a. _Are constructed in a way that the parameters used to image the most commonly imaged parts of the human body
are evaluated; and
b. At aminimum, provide means for placement of a dosimeter along the axis of rotation and along a line parallel to
the axis of rotation 1.0 centimeter from the outer surface and within the phantom.
5. Any effects on the measured dose due to the removal of phantom material to accommodate the dosimeter are

accounted for in the reported data or included in the statement of maximum deviation for the measured values.
ARTICLE 7. USE OF RADIONUCLIDESIN THE HEALING ARTS

R12-1-702. Definitions
“Authorized user” No change.
“Brachytherapy” No change.
“High dose rate afterloading brachytherapy” No change.
“Medical institution” No change.
“Medical use” No change.
“Misadministration” means:
No change.
No change.
No change.
No change.
No change.
The administration of a diagnostic dose of a radiopharmaceutical involving:
The wrong patient, or
The wrong radiopharmaceutical, or
The wrong route of administration; and
A dose to an individual that exceeds 5 rems effective dose equivalent or 50 rems dose equivalent to any individual
organ; or
No change.
“Radiopharmaceutical” No change.
“Remote afterloading brachytherapy device” No change.
“Stereotactic radiosurgery” No change.
“Teletherapy” No change.
“Written directive” No change.

R12-1-720. Decay in Storage
Radioactive waste held for decay in storage shall be handled according to R12-1-438(C).

ARTICLE 9. RABDHAHONSAFEFY-REQUHREMENFSFOR PARTICLE ACCELERATORS
R12-1-904. Special Registration Requirementsfor Medical Use of Particle Accelerators

A. No change.
B. No change.
C. No change.
1. No change.
a. No change.
b. No change.
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¢. Nochange.
d. Nochange.
2. Nochange.

a. Nochange.
i. Nochange.
ii. Nochange.
iii. No change.
iv. No change.

b. Nochange.
i. Nochange.
ii. Nochange.
iii. No change.
iv. No change.
v. No change.

¢. Nochange.

i. Nochange.
ii. Nochange.
iii. No change.
iv. No change.

D. No change.

E. Nochange.

F.  No change.

& TheAgeney-sha

R12-1-905. Repeated M edical Particle Accelerator Equipment, Facility and Shielding, and Spot Checks
A. Equipment
1. Leakageradiation
a X-ray leakage radiation from the source housing assembly shall not exceed 0.1% of the maximum dose equiva-
lent rate of the unattenuated useful beam.
b. Neutron leakage radiation from the source housing assembly shall not exceed 0.5% of the maximum dose equiv-
dent rate of the unattenuated useful beam.
L eakage radiation measurements made at any point one meter from the path of the charged particle between its
point of origin and the target, window or scattering foil shall meet the requirements of subsection (A)(1)(a) and
(b) when computed as a percentage of the dose rate equivalent of the unattenuated useful beam measured at one
meter from the virtual source. L eakage radiation measurements at each point shall be averaged over an areaup to
but not exceeding 100 sguare centimeters (15.5 square inches).

d. The registrant shall maintain, for inspection by the Agency, records that show |leakage radiation measurements
for the life of the operation.

Beam limiting devices (not to include blocks or wedges). Adjustable or interchangeable beam limiting devices shall

be provided and shall transmit no more than 2% of the useful beam for the portion of the useful beam that is to be

attenuated by the beam limiting device. The neutron component of the useful beam shall not be included in this

reguirement. Measurements shall be averaged over an area up to but not exceeding 100 square centimeters (15.5

sguare inches) at the normal treatment distance.

Filters. The following requirements apply to systems that use a system of wedge filters, interchangeabl e field flatten-

ing filters, or interchangeabl e beam scattering filters:

Irradiation shall not be possible until a selection of afilter has been made at the treatment control panel;

An interlock system shall be provided to prevent irradiation if the filter selected is not in the correct position;

An indication of the wedge filter orientation with respect to the treatment field shall be provided at the control

panel, by direct observation, or by electronic means, when wedge filters are used;

A display shall be provided at the treatment control panel showing thefilter or filtersin use;

Each filter that is removable from the system shall be clearly identified as to that filter’s material of construction,

thickness, and the nominal wedge angle for wedge filters, or a record tracing these factors for each filter shall be

maintained at the system console, and

An interlock shall be provided to prevent irradiation if any filter selection operation carried out in the treatment

room does not agree with the filter selection operation carried out at the treatment control panel.

Beam monitor. Equipment installed after the effective date of this Section shall be provided with at least one radiation

detector in the radiation head. This detector shall be incorporated into a primary system so that all of the following

criteria are met:

a. Each primary system shall have a detector that is a transmission detector and a full beam detector and that is
placed on the patient side of any fixed added filters other than a wedge filter;

o
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The detectors shall be removable only with tools and shall be interlocked to prevent incorrect positioning;

Each detector shall be capable of independently monitoring and controlling the useful beam;

Each detector shall form part of a dose-monitoring system from which the absorbed dose can be calculated at a
reference point in the treatment volume;

Each dose monitoring system shall have alegible display at the treatment control panel that:

i. Maintains areading until intentionally reset to O;

ii. Hasonly one scale and no scale multiplying factors in replacement equipment; and

iii. Utilizes adesign such that increasing dose is displayed by increasing numbers and is designed so that, in the
event of an overdosage of radiation, the absorbed dose may be accurately determined under all nhominal con-
ditions of use or foreseeable failures;

In the event of power failure, the dose monitoring information required in subsection (A)(4) displayed at the con-

trol panel at the time of failure shall be retrievablein at least one system; and

. Selection and display of dose monitor units

i. Irradiation shall not be possible until a selection of dose monitor units has been made at the treatment control
panel.

ii. Eachprimary system shall terminate irradiation when the presel ected number of dose monitor units has been

detected by the system.

Each secondary system shall terminate irradiation when 110% of the preselected number of dose monitor

units has been detected by the system.

[oigli=a
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iv. It shall be possible to interrupt irradiation and equipment movements at any time from the operator’s posi-
tion at the treatment control panel. Following an interruption, it shall be possible to restart irradiation by
operator action without any reselection of operating conditions. If any change is made of a preselected value
during an interruption the equipment shall go to termination condition.

v. It shall be possible to terminate irradiation and equipment movements, or go from an interruption condition

to termination conditions at any time from the operator’s position at the treatment control panel.

5. Beam monitoring system. All accelerator systems shall be provided with a beam monitoring system in the radiation
head capable of monitoring and terminating irradiation.

a. Each beam monitoring system shall have a display at the treatment control panel that registers the accumulated
monitor units.

b. The beam monitoring system shall terminate irradiation if the preselected number of monitor units has been
detected by the system.

c. For units with a secondary beam monitoring system, the primary beam monitoring system shall terminate irradi-
ation if the preselected number of monitor units has been detected. The secondary beam monitoring system shall
terminate irradiation if the primary system fails.

d. In the event of a power failure, the display information required in subsection (A)(5)(a) shall be retained in at
least one system following the power failure.

e. An interlock device shall prevent irradiation if any beam monitoring system is inoperable.

f. For purposes of this rule:

i. “Beam monitoring system” means a system of devices that will monitor the useful beam during irradiation
and will terminate irradiation if a preselected number of monitor units is accumulated.
ii. “Monitor unit” means a unit response from the beam monitoring system from which the absorbed dose can
be calculated.
6. Treatment beam mode selection. In equipment capable of both x-ray and electron therapy:

a. lIrradiation shall not be possible until a selection of radiation type is made at the treatment control panel;

b. An interlock system shall be provided to prevent irradiation if any selected operations carried out in the treatment
room do not agree with the selected operations indicated at the treatment control panel;

c. An interlock system shall be provided to prevent irradiation with x-rays when electron applicators are fitted and
irradiation with electrons when accessories specific for x-ray therapy are fitted; and
The radiation type selected shall be displayed at the treatment control panel before and during irradiation.

7. Treatment beam energy selection. Equipment capable of generating radiation beams of different energies shall meet
all of the following requirements:

a. lIrradiation shall not be possible until a selection of energy is made at the treatment control panel;

b. An interlock system shall be provided to ensure that the equipment can emit only the energy of radiation that is
selected;

c. Aninterlock system shall be provided to prevent irradiation if any selected operations carried out in the treatment
room do not agree with the selected operations indicate at the treatment control panel; and

d. The energy selected shall be displayed at the treatment control panel before and during irradiation.

8. Selection of stationary or moving beam therapy. Equipment capable of both stationary and moving beam therapy

modes shall meet all of the following requirements:
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Irradiation shall not be possible until a selection of stationary beam therapy or moving beam therapy is made at
the treatment control panel;

Aninterlock system shall be provided to ensure that the equipment can operate only in the mode that is selected;
An interlock system shall be provided to prevent irradiation if any selected operations carried out in the treatment
room do not agree with the selected operations indicated at the treatment control panel;

An interlock system shall be provided to terminate irradiation if the movement stops during moving beam ther-
apy.

Moving beam therapy shall be so controlled that the required relationship between the number of dose monitor
units and movement is obtained; and

The mode of operation shall be displayed at the treatment control panel.

Focal spot location and beam orientation. The registrant shall determine, or obtain from the manufacturer, the loca

tion in reference to an accessible point on the radiation head of all of the following:

a
b.
C.

The x-ray target or the virtual source of x-rays,
The electron window or the scattering foil, and
All possible orientations of the useful beam.

10. System checking facilities. Capabilities shall be provided for checking of all safety interlock systems.

B. Facility and shielding requirements.
1. Inaddition to protective barriers sufficient to ensure compliance with R12-1-907, all of the following design require-
ments apply:
a.  Except for entrance doors or beam interceptors, all the required barriers shall be fixed barriers;
b. Thetreatment control panel shall be located outside the treatment room;
c. Windows, mirrors, operable closed-circuit television, or other equivalent viewing systems shall be provided to

@ e
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permit continuous observation of the patient during irradiation and shall be so located that the operator may

observe the patient from the treatment control panel;

Provision shall be made for two-way oral communication between the patient and the operator at the treatment

control panel;

Each point of entry into the treatment room shall be provided with warning lights that will indicate when the use-

ful beam is “on” in a readily observable position outside of the room; and

Interlocks shall be provided and shall result in all entrance doors being closed before treatment can be initiated or
continued. If the radiation beam is interrupted by any door opening, it shall be possible to restore the machine to
operation only by closing the door and reinitiating exposure by manual action at the control panel.

A qualified expert trained and experienced in the principles of radiation protection shall perform a radiation protec-

tion survey on all installations before human use and after any change in an installation that might produce a radiation

hazard. The person shall provide the survey results in writing to the individual in charge of the installation and trans-

mit a copy of the survey results to the Agency.

2.

3.
a.
b.
C.
d.
e.

Calibrations.

Calibration of the therapy system, including radiation output calibration, shall be performed before placing new

installations into operation for the purpose of irradiation of patients. Subsequent calibrations shall be made at

intervals not to exceed 12 months, and after any change that may cause the calibration of the therapy system to

change.

Calibration of the radiation output of the therapy beam shall be performed with an instrument that has been cali-

brated using a method that is traceable to the National Institute of Standards and Technology (NIST), within the

preceding two years.

Calibration of a particle accelerator shall be performed by, or under the supervision of a person who meets the

gualification requirements specified in R12-1-716(G), and a copy of the calibration report shall be maintained by

the registrant for inspection by the Agency

Calibration of the therapy beam shall include, but not necessarily be limited to, all of the following determina-

tions:

i.  Verification that the equipment is operating within the design specifications concerning the light localizer,
the side light and back pointer alignment with the isocenter, when applicable, variation in the axis of rotation

for the table, gantry and jaw system, and beam flathess and symmetry at specific depths;

The exposure rate or dose rate in air or at various depths of water for the range of field sizes used for each

effective energy, and for each treatment distance used for radiation therapy;

The congruence between the radiation field and the field defined by the localizing device;

The uniformity of the radiation field and its dependency upon the direction of the useful beam; and

The calibration determinations above shall be provided in sufficient detail, to allow the absorbed dose to tis-

sue in the useful beam to be calculated to within +/-5%.

Records of calibrations shall be maintained for two years following the date the calibration was performed.

I< |2 | :
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A copy of the current calibration report shall be available in the therapy facility for use by the operator, and the

report shall contain the following information:

i. The action taken by the person performing the calibration if it indicates a change has occurred since the last
calibration;

ii. A listing of the personsinformed of the change in calibration results; and

iii. A statement as to the effect the change in calibration has had on the therapy doses prior to the current cali-
bration finding.

C. Spot checks.

1. The spot check procedures shall be in writing and shall have been developed by a person trained and experienced in
performing calibrations.

2. The measurements taken during spot checks shall demonstrate the degree of consistency of the operating characteris-
tics which can affect the radiation output of the system or the radiation dose delivered to a patient during a therapy
procedure.

3. The written spot check procedure shall indicate the frequency at which tests or measurements are to be performed,
not to exceed monthly.

4. The spot check procedure shall note conditions that require recalibration of the therapy system before further human
irradiation.

5. Records of spot checks shall be maintained available for inspection by the Agency for two years following the spot
check measurements.

D. Operating procedures
1. Only the patient shall be in the treatment room during irradiation.
2. If apatient must be held in position during treatment only, mechanical supporting or restraining devices shall be used

for this purpose.

R12-1-911. Radiation Surveys Survey-ReguHements
A. No change.

B. No change.
C. Theregistrant shall retain the following records:

1

2.

R12-1 9
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Records of the any radiation protection surveys survey required in subsection (B), and an associated facility descrip-
tion, required i in R12 1- 202(E) untll the reglstratlon is terminated.

Records of al
pFeteet+en—suweys the surveys requi red in subsectlon ( B)( 3) and ( B)(4) shall be mai ntal ned for three years foI |OWI ng
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R12-1-913. Misadministration
A. For purposes of this rule “misadministration” means:

1.

o

A therapeutic radiation dose from a machine:

Delivered to the wrong patient;

Delivered using the wrong mode of treatment;

Delivered to the wrong treatment site; or

Delivered in one week to the correct patient, using the correct mode, to the correct therapy site, but greater than
130% of the prescribed weekly dose; or

A therapeutic radiation dose from a machine with errors in the calibration, time of exposure, or treatment geometry
that result in a calculated total treatment dose differing from the final, prescribed total treatment dose by more than
20%, except for treatments given in 1 to 3 fractions, in which case a difference of more than 10% constitutes a misad-
ministration.

210 T o

B. Reports of therapy misadministration

1.

Within 24 hours after a misadministration, a registrant shall notify the Agency by telephone. The registrant shall also
notify the referring physician of the affected patient and the patient or a responsible relative or guardian, unless the
referring physician personally informs the registrant either that he or she will inform the patient, or that in his or her

medical judgment, telling the patient or the patient’s responsible relative or guardian would be harmful to one or the
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other, respectively. If the referring physician or the patient’s responsible relative or guardian cannot be reached within
24 hours, the registrant shall notify them as soon as practicable. The registrant shall not delay medical care for the
patient because of notification problems.

Within 15 days following the verbal notification to the Agency, the registrant shall report, in writing, to the Agency
and individuals notified under subsection (B)(1). The written report shall include the reqistrant's name, the referring
physician’s name, a brief description of the event, the effect on the patient, the action taken to prevent recurrence,
whether the registrant informed the patient or the patient’s responsible relative or guardian, and if not, why not. The
report shall not include the patient’s name or other information that could lead to identification of the patient.

3. Records of misadministration shall be maintained according to R12-1-708(C).

R12-1-914. Initial Inspections of Particle Accelerators Used in the Practice of M edicine
The Agency shall inspect a patrticle accelerator, used in the practice of medicine, before its initial use to treat huenan diseas

ARTICLE 12. ADMINISTRATIVE PROVISIONS

[N

R12-1-1209. Notice of Violation
A. No change

he severltv IeveI and cwcumstances of the aIqued V|oIat|on

he particular statute, rule, or license condition violated; and
he dIVISIOn of the remstranon or I|cense

1. T
2. T
i T

Ay proposed

ew*peﬂahy—msﬁheehﬂ#pena&mﬂwedaameﬂzed—m—%}%mm@hotlce shall SDeCva a CIVI| Denaltv if one
is proposed by the Agency.
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